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CHAPTER I. INTRODUCTION 
Study abroad has been wide-spread for many centuries. In 
the nineteenth and the beginning of the twentieth century 
students from colonial countries went to what was called the 
mother countries such as France and Britain to study. During the 
same period, students from the United States traveled to Europe to 
learn the fundamental knowledge needed for the development of 
scientific and technological capabilities. "Education abroad is 
a phenomenon with long historical antecedents and will 
undoubtedly continue because it answers very basic human needs" 
(Spaulding & Flack, 1976, p. 193). 
"Historically, education abroad has been a very important 
technology transfer mechanism" (Frame, 1983, p. 80). The United 
States is one of the developed countries that has been a major 
ground for students studying abroad. The number of students 
studying in the United States has increased gradually since the 
1940s. Spaulding and Flack (1976) say that in 1974 - 75 alone 
some 216,000 students from around the world enrolled in U. S. 
universities. Frame (1983) writes that 300,000 foreign students 
are enrolled in American educational programs in any given year. 
A comparison between the number of students enrolled in 1970s 
and those enrolled in 1980s shows a steady increase in the 
number of foreign students in the United States. 
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More than half of these students receive their training in 
science and engineering. These students come to pursue 
appropriate, and specialized degrees with the intent to equip 
themselves for a professional task suitable of their own choice, 
or that of their country. 
Questions have been raised as to whether students who go 
abroad have definite direction for what they are going to study. 
Attempts have been made to categorize students based on their 
financial support, and the accomplishment of their primary 
objectives. In this regard Rao (1979) believed students who go 
abroad at their own expense and who are not required to return 
home after completing their studies are a different group. 
Governments cannot in most cases prevent private students from 
going or staying abroad after completing their overseas studies. 
On the other hand, developing countries can force (by law) 
sponsored students to return home. Lee et al. (1981) suggested 
that private students are the group most dissatisfied with their 
education abroad . The primary reason could be that they are not 
granted a job after they return to their own country. Spaulding 
and Flack (1976, p. 192) observed that: 
"U.S. universities should adjust their programs for foreign 
students to suit the requirements of developing countries. 
The largest number of foreign students in the United States 
are self - supporting and pursue studies which may or may 
not prepare them for available positions at home. The issue 
of the relevance of study programs becomes critical, 
however, when the students are sponsored by their 
governments ". 
3 
Students from developing countries come to the United States 
for a variety of reasons. Some major reasons observed by 
Spaulding and Flack (1976) and Rao (1979) are: 1) easier 
admission to academic institutions of host countries; 2) 
scholarships and travel grants awarded by governments and 
academic institutions of host countries; 3) getting education 
that is not available for them at home; 4) gaining an opportunity 
to see the world; 5) acquiring prestige through a degree from a 
U.S. institution. Singh (1976) believed that: foreign students 
in the United States appear to be seeking educational goals, and 
less importantly, acquisition of prestige, experience and 
knowledge of the United States. But the goals of foreign 
students, their home governments, their employers, and the U.S. 
universities are not always the same and in many cases are in 
conflict. Heft (1963) has suggested that the training of foreign 
students could be made more effective through better cooperation 
between American and foreign institutions. 
This chapter intends to provide an introduction for this 
study, linking relevant research on technical education to the 
needs of foreign students. The introduction is presented in 
sections dealing with the statement of the problem, purposes of 
the study, objectives of the study, hypotheses tested, basic 
assumptions, delineation of investigation, outline of procedure, 
and definition of terms. 
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Statement of the Problem 
Governments in the developing countries, and foreign 
students have been concerned about the relevance of U.S. 
technical education to their needs in the development process. 
Additional research was needed to evaluate the relevancy and 
transferability of the technical knowledge foreign students 
receive during their study in the United States. 
This study was designed to investigate the extent to which 
the university curriculum was perceived to be helpful and the 
extent that the learning/training was to be transferable. 
In light of the above problems, two questions were asked: 
1. To what extent are the curricula of the universities 
perceived to be helpful in preparing the international 
students for their future jobs? 
2. To what extent is the preparation they are receiving 
perceived to be transferable? 
Purposes of the Study 
The purpose of this study is two-fold: 
1. The study is intended to assess the extent to which 
international students studying technical related programs 
perceived and expected their training to help prepare them for 
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their role as 'change agents' in the industrial development of 
their home countries. 
2. The study is also intended to identify appropriate course 
work and practical work experiences that would be recommended by 
the foreign students to improve their technical education 
programs in the United States. 
Objectives of the Study 
To achieve the purposes stated above the following research 
questions were addressed. 
1. How does a technical training program in the United States 
prepare foreign students for their role in the development of 
their home countries ? 
2. Do course requirements, thesis topics, or special assignments 
in the United States prepare foreign students for their role as a 
technology transfer agent? 
3. What difficulties might students from developing countries 
perceive to encounter in applying the technical knowledge that 
they have gained in the United States to professional work in 
their countries? 
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Hypotheses Tested 
The following hypotheses were formulated to be tested: 
1. There is no difference between the opinions held by the 
graduate and undergraduate foreign students in relation to the 
importance of technical training as a part of their U.S. 
training. 
2. There is no difference between the foreign students with 
previous work experience and those without technical experience 
when rating the relevancy of U. S. education to their role in the 
technical development of their home countries. 
3. There is no difference between foreign students who are 
committed to return home and those without the commitments when 
rating their U. S. training relevant to their role in development 
efforts. 
4. There is no difference between students with career goals and 
others without career goals when rating their training relevant 
to their needs. 
5. There is no difference between students who did not play a 
major role in drawing up their program of study and others who 
were given the opportunity to do so when rating their training 
relevant to their needs. 
6. There is no difference between students who have been in the 
United States for more than 1 year and those who have been in the 
U.S. for less than 1 year in rating the relevance of their 
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education to their future needs. 
7. There is no difference between the opinions held by graduate 
students and those held by undergraduate students regarding the 
adjustment or revision of current university curricula to make 
them more relevant to foreign students needs. 
Basic Assumptions 
The following assumptions were made in this study. 
1. Foreign students sampled from the Iowa regents universities 
represent the expectations and perceptions of all foreign 
students at those universities. 
2. Foreign students sampled were knowledgeable enough about their 
home countries' level of technical needs and capabilities. 
3. Foreign students sampled intend to return to their country and 
participate in the technical development programs there. 
4. U.S. universities would be willing to develop a specific 
curriculum for foreign students which will be relevant to the 
developing countries needs. 
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Delineations of Investigation 
The scope of the study was limited to the international 
students in industrial - related curricula. This study 
concentrated on undergraduate and graduate students in the 
colleges of Engineering at University of Iowa and Iowa State 
University, the Department of Industrial Education 
and Technology at Iowa State University, and the Department of 
Industrial Technology at the University of Northern Iowa. 
The foreign students sampled from the three Iowa regents 
universities were enrolled for the spring of 1989. Students from 
North America, Europe (except Turkey and Portugal), Taiwan, the 
U.S.S.R., and Japan were excluded from the study since these 
regions are not considered to be underdeveloped. 
Outline of Procedure 
The study was conducted employing the following procedures: 
1. A thorough review of relevant literature and related studies 
that were available in the United States. 
2. Student names were drawn from the list of students attending 
the three regents universities in Iowa. 
3. A questionnaire was developed for the study. 
4. The human subject committee and research committee were 
consulted to get approval for the use of human subjects. 
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5. Pilot - tested the instrument using some of the foreign 
students enrolled at Iowa State University during Spring semester 
of 1989. 
6. Solicited input from committee members 
7. Revised and produced final copy of the questionnaire. 
8. Sent questionnaires out by mail to respondents for data 
collection. 
9. Sent follow-up reminder letters. 
10. Coded the data and used the statistical programs (SAS) for 
the analysis. The Iowa State Computation Center was used for 
this purpose. 
11. Wrote the report, revised and prepared a final draft. 
12. Participated in a final oral examination. 
Definition of Terms 
Throughout this study, the following terms have been used as 
they are defined here. 
Change Agent - "The term is conceived broadly to incorporate all 
architects of change. ... Therefore, all the foreign students 
enrolled in disciplines that are change oriented are the 
potential "change agents" with which the study would deal" 
(Ogunbi, 1978, p. 41). 
10 
Developing countries - One of the classifications of countries in the 
world. It is a contemporary term which replaces the term, "third 
world country". 
Foreign students - Individuals from other countries currently enrolled 
in U.S. school. 
Perceptions - The average collections of professional judgment of 
those surveyed. 
Technology - The way in which society goes about solving its problems 
of providing the necessary or essential goods and services. 
Technical development - Development in industrial aspects; development 
and progress in the exploration of raw materials; the process 
toward self reliance in industrialization. 
Technical training programs / Technical education programs - Programs 
intended to familiarize students with the applications of the 
theories learned during the course of study. Also defined by 
Spragg (1984) as a part-time, full-time or summer employment 
internship in an actual work situation closely related to the 
field of study or including teaching assistantship and research 
assistantship. 
Transferability - Having the potential to thrive when applied in a new 
environment. 
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CHAPTER II. REVIEW OF LITERATURE 
Introduction 
International students have been coming to the Unites States 
in increasing numbers, especially in the last two decades, 50,000 
in 1960, 120,000 in 1970, and over 300,000 in 1980 (Boyan, 1981), 
(Barthel & Early, 1985). 
The figure below shows growth over time in the number of 
graduate students enrolled in the sciences and engineering. 
Thousands 
300-
200-
100-
l>S«  1 ) 7 0  197$ 1910 
Figure 1. Growth over time in the number of graduate foreign 
students (Adapted from Institute of International 
Education) 
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Barthei and Early (1985), conclude their article that: the 
proportion of foreign students receiving degrees is greater at 
the Ph.D. level than at the master's level. The largest number 
of degrees being awarded to foreign students are in sciences and 
engineering. Over 50% of engineering Ph.D.s are awarded to 
foreign students. Figure 2 shows that a greater proportion of 
foreign students are coming from East and West Asia. Also the 
number of students from Europe has increased, but not nearly as 
much. 
Thousands 
140  
130  
120 
90 
Middle 39 
70 
60 South and 
Cast Asia 
Africa 
40 
Europe 30 
North 
America 20 
Oceania 
1954 /  59 /  64 /  69 /  74 /  79 /  81 /  82 /  83 /  
55  60  65  70  75  80  32  83  64  
Figure 2. Proportion of foreign students coming from Asia (Adapted 
from Institute of International Education) 
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Foreign students choosing United States as a center for 
their education, reflects the credit given to the U.S. 
educational system. That choice also represents a challenge to 
U.S. educators to meet the needs and expectations of these 
individuals and their countries thereby assisting in development 
efforts. 
Fitterling (1981) mentioned four factors which would 
influence the interests of foreign students' home countries in 
the decision to send their students abroad: 1. The need for 
scientifically trained persons cannot be met by their own 
education system either in a qualitative or quantitative respect 
or both; 2. The labor market structure requires persons trained 
in the colleges and universities of the industrial countries; 3, 
The degree of interest in international scientific and economic 
cooperation. 
A survey of major universities selected by the institute of 
international students points out that: unfortunately, students' 
concerns have not kept pace with their numbers (Goodwin & Nacht, 
1983). Nevertheless, many student personnel workers and 
institutions have been concerned with the students' adjustment 
and experience, as demonstrated by the activities of the National 
Association for Foreign Student Affairs (NAFSA), and by numerous 
books published during the last 25 years. 
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Education - A Technology Transfer Mechanism 
Education abroad has been recognized as a very important 
technology-transfer mechanism. It was, and still is important 
in the continued industrial development in most underdeveloped, 
and developing countries. 
Developing countries and host governments regard their 
students studying abroad as an excellent medium for transferring 
knowledge and skills from developed countries to their own 
country. Because of this belief, developing countries are making 
generous allocations to foreign exchange to enable their students 
to go abroad. The success of foreign students is highly 
dependent on the cooperation of the developed nations with the 
developing countries. 
Rao (1979) wrote about foreign students in Australia, who 
may consider themselves as a medium for transferring knowledge 
and skills from Australia to their home countries. In general, 
students who pursue their education abroad increase their ability 
to prosper in the employment market in their home countries, and 
automatically serve as technology transfer agents when they 
return home. In recent years, many countries have been selecting 
and sending their students abroad, and specifying what they 
should study. "The reason, perhaps, is that the students would 
bring back what they learn to apply at home in the development of 
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their home country" (Joshua, 1988, p. 4). For example, Venezuela 
has been granting scholarships since 1974, and sending students 
to study in areas of national priority. Another example can be 
seen in the survey which Goodwin and Nacht (1984) have done about 
the Brazilian engineers and technicians who returned home. These 
Brazilians saw the persuasion of technical careers in Computer 
Science, Mechanical Engineering or Solid Mechanics as the "fast 
track" to success. The perception of the United States as being 
on the cutting edge of technical advancement, symbolized most 
recently by the wondrous developments in information processing 
draws the non-American scientist and engineer to the United 
States like a magnet. Programs such as the ones mentioned above 
increase the chance for transfer of technology from the most 
advanced universities and research centers in developed countries 
to similar institutions in developing countries. 
According to Stewart and Nihie (1987): 
"General education and training are prerequisites for 
effective technology - specific training. Workers may 
have to be literate and numerate; technical and professional 
employees may need an engineering background; managerial 
employees may need a substantial general education plus 
exposure to a variety of management - specific topics. This 
kind of preparatory education we call absorptive capacity. 
It sets limits on how much technology and what kind of 
technology can be transferred ..." (pp. 4-5). 
Stewart and Nihie (1987) also wrote that the trouble in 
technology transfer is not merely a shortage of specific skills, 
but lack of appropriate background to digest and diffuse the 
modern technology. 
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The Board on Science and Technology for International 
Development Commission on International Relations (1976) sees 
some of the reasons for the lack of technology transfer 
capabilities such as finances, restrictive government policies, 
and sometimes because of a lack of proper organizations. Absence 
of linkages with the users of technology has served to isolate 
the students graduating from developing nations' universities 
from the world around them where development activities and 
problems are taking place. 
In the opinion of some, according to Hood (1979), education 
is one of the United States' most valuable consumer and export 
products. In fact, developing countries which are interested in 
educating a modern labor force, see American education in this 
way. "Many sponsors have specific expectations of the students 
and of the U.S. educational system, and, on the whole, their 
demands are for technical training which they perceive as 
necessary for economic development" (p. 21). 
Goodwin and Nacht (1984) sensed a need in the United States 
for the public to understand fully the value of international 
education. The training of foreign students, is believed to 
stimulate bilateral trade, investment, economic cooperation, and 
economic and political development of the less-developed world. 
Developing countries need to specify explicitly what the 
students should study before they are selected and sent abroad. 
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Students should be selected for grants whose study plans are in 
accord with their countries' needs, and whose research activities 
can be supervised while abroad. Spaulding and Flack (1976), 
proposed that a cooperative approach could «serve as an opportune 
device to utilize both home and U.S. personnel for continuously 
evaluating the relevance of educational programs and for 
gathering information on the changing needs of the home 
societies. 
In order to develop a program or a curriculum which will 
suit the continuous change in the technical capabilities of 
developing countries, a coordinated program should be set up 
between U. S. universities and the governments or universities 
from those developing countries. These sponsoring agencies, and 
educational institutions should specify and coordinate their 
objectives and conduct periodic evaluations to make sure that 
their objectives in student education and training are being met. 
There have been several recommendations made by Spaulding and 
Flack (1976) in this regard. Some of these recommendations are; 
a. Establishment of a research institute on International 
Education and cultural exchange to engage in cumulative research, 
and serve as a center for international documentation. 
b. Encouragement of faculty members active in foreign student 
programs to enter into direct communication with sponsoring 
institutions and governments abroad to learn more about the 
particular needs of foreign students. 
c. Introduction of departmental or inter-departmental courses and 
research seminars in international educational exchange. 
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d. Development of annual programs that would offer cross-
cultural orientation and familiarization with foreign student 
research to faculty members advising or teaching students from 
other countries. 
Appropriate Curriculum 
One would think that there should be an appropriate 
curriculum for international students after citing so much 
literature on appropriate technology for developing countries. 
Lack of appropriate curricula for foreign students studying in 
the U.S., however, has created more problems in certain 
situations than it has solved. Some of these problems are the 
over-specialization, and acquisition of skills which may or may 
not be appropriate for a particular project. Among these 
problems is also that of acquiring a skill which may not be 
possible to utilize and transmit to others. 
Sachsenmeier (1983), advises faculties engaged in curriculum 
development to ask themselves the following questions: 
1. Whom shall we educate? 
2. What shall we educate for? 
3. What shall we teach? 
4. How shall we teach? 
5. How shall we develop a teaching system? 
6. How shall we keep evaluating and improving what we do? 
It is important to keep in mind that the terminal objective 
of a curriculum shouldn't simply increase the competence of the 
students educated in a certain subject matter, but, should be the 
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enhancement of the knowledge and skills needed by students to 
carry out any type of related tasks in their home country. 
There have been some arguments for and against the 
development of educational programs specifically designed to meet 
the needs of foreign students. In relation to this, Spragg 
(1984) says: there are some differences between university 
programs regarding the design of curriculum to meet specific 
needs of the international students. Some of the faculties in 
charge of administrative decision making in some U.S. 
institutions strongly believe that foreign students in the United 
States should adjust, the schools should not. On the other hand 
there are those universities at which the curriculum have some 
international emphasis. 
The controversy can be noticed in the following phrases from 
different authors. For instance Fitterling (1981) believes that 
the curriculum revision in West German colleges and universities 
must not in fact be primarily oriented toward the needs of 
foreign students; rather these students must be guided by 
scientific developments and the changing professional structure 
of Germany, which, however, already takes into account 
international ties, some with developing countries as well. 
Jenkins (1980) believes that: if some graduate programs 
can be tailored to meet the needs of foreign students without 
compromising academic standards, U.S. universities can thus 
provide a useful preparation for the student who will be 
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returning to a developing country. The institutions which 
support international emphasis in their educational programs 
frequently combine specially designed courses within the existing 
curriculum. This practice, according to Spragg (1984), tends to 
enhance the curriculum, making it adaptable to developing 
countries' situations. Specially designed courses draw various 
nationalities and disciplines together in an environment 
conducive to learning from one another and how their education 
can best apply to in an interdependent world. 
To be able to do such tailoring of programs, there must be 
an understanding of the origins and objectives of the students' 
goals which will reflect the natural resources and development 
plans of their home countries. Furthermore, institutions should 
be selected in the United States which are environmentally and 
academically most compatible to the needs and situations in the 
developing countries. For example, an institution should be 
selected which is located in areas with similar natural resources 
and climates to those of the foreign student's home country. 
Fitterling (1981), in an article about the needs of foreign 
students in German universities, writes that there should be a 
stronger orientation of the curriculum and teaching and learning 
methods toward the needs of developing countries. Fitterling 
says, however, in order to arrive at a responsible curriculum 
revision, a joint undertaking of scientific cooperation between 
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developing and industrial countries should be established. 
Foreign students' choice of course of study in the selection 
of disciplines suited for their later professional practice 
should be as flexible as possible. Students from developing 
countries should be advised against choosing specific courses of 
study which are oriented predominantly on certain nonflexible 
subjects. 
In a survey of the National Association of State 
Universities and Land Grand Colleges, Meyer (1979) found that 
representatives of five major disciplines expressed variation in 
the amount of effort expended in providing special offering to 
foreign students. It was determined that the departments of 
Agriculture and Teacher Education were doing a great deal more 
than the schools of Engineering, Business, and Health Science. 
Departments of Agriculture and Education offered more special 
courses than the other three departments. 
Dunnett (1982) points out the needs of foreign engineers in 
management courses in order to manage the large-scale 
development projects which these engineers would be called upon 
to oversee. Engineers returning home, Dunnett (1982) says, will 
be working in an environment that differs from the one that a 
graduate working in U.S. enters. Foreign engineers will be 
forced to work without all of the tools, consulting services, 
etc., that a beginning engineer takes for granted here in the 
United States. 
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In accepting the premise that some managerial skills are 
required for an engineer working in a developing nation, there 
would be broad groups of skills needed: 
1. "Traditional basic managerial skill areas: i.e., 
accounting, economics, finance, and marketing; 
2. Technical-analytical skills: i.e., project management, 
production scheduling, quality control, etc; 
3. Human resources skills" (Dunnett, 1982, p. 9). 
In this relation, Mbele-Mbong (1972) believes that U.S. 
schools have a responsibility to teach the managerial, 
organizational, and planning skills that students from developing 
nations will need to implement their technical education. In 
general, most of the studies, like Baron (1979), Lee et al. 
(1981), or Mbele-Mbong (1972), point out that there is the need 
for managerial skills, practical experience, flexible curricula, 
special advisement, relevant research topics, and broader-based 
programs for foreign students. 
Therefore, diversity of programs offered, should now be 
considered a part of every curriculum. Decisions made in the 
universities involved in foreign student education must not only 
consider the economic aspects but also take into consideration 
the philosophies possessed by those associated with this kind of 
educational process. Philosophies of students, parents, faculty, 
university presidents, state and national education agencies, and 
developing countries are certainly important, when decision-
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making situations arise in the development of a curriculum. 
Finch and Crunkilton (1979) explain that a dynamic 
curriculum has to be redirected, modified, or even eliminated as 
the work world changes. They also point out that the 
responsiveness of a curriculum to changes in the work situation 
has much bearing on the ultimate quality of that curriculum and 
the contribution to student growth. 
Characteristics of the vocational and technical curriculum 
have been discussed in detail by Finch and Crunkilton (1979). 
Among the stated characteristics, some seemed to be adaptable for 
the type of curriculum considered for international student 
education. For example, a dynamic curriculum should be: 
1. Justifiable - Technical curriculum should be based upon 
identified occupational needs of a particular community. 
2. Focussable - On a broad range of knowledges, skills, attitudes, 
and values, each of which ultimately contributes in some 
manner to the graduate's employability. 
3. Responsive - To the technical changes in the developing 
countries. 
4. Logistic - In bringing together the proper training, 
facilities, supplies, and instructional resources representing 
the major concerns of the people involved in the 
implementation of a technical curriculum. 
5. Based on data - The curriculum content decision should be 
made after a variety of data on students characteristics and 
the nature of the occupation they are supposed to be prepared 
for is examined. 
6. Realistic - Curricular focus must be one of relevance to 
the proper preparation for employment. Content should not be 
developed merely on the basis of what a person should know but 
also include what a person should be able to do. Technical 
curriculum should be based upon the actual student's role with 
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relevant tasks, knowledges, skills, attitudes, and values. 
Consequently, great emphasis must be placed upon practicality. 
Hands-on experience in a laboratory or actual industrial 
setting provide the students with a relevant means of 
transferring knowledge, skills and attitudes to the world of 
work. 
The Effect of Curriculum on Relevance 
Most foreign students are acutely aware of the inevitable 
national bias of education in the United States, according to Jenkins 
(1980). It is, as these students view this bias against the knowledge 
of what lies ahead upon their return home, that relevancy acquires a 
special urgency. 
"Relevancy in the education of foreign students from 
developing countries includes learning how to cope with 
research, to identify and analyze problems, to discover 
practical applications, and requires a concentration on 
those aspects of instruction which are applicable, usable, 
and acceptable in the home country" (p. 31). 
Foreign students must be able to eliminate time spent on those 
topics which may have no relevancy with the characteristics of 
the homeland and are not essential parts of the curriculum. A 
program for international students should provide an experience 
which is both academic and practical, including interaction with 
U.S. students on research projects, work on problems related to 
their home country, and involvement in practical work. 
Most U.S. universities assume that foreign students should 
follow the same curriculum as American students. Hood (1979) 
says, however, that U.S. curricula are not wholly appropriate for 
foreign students. This may be due, in part, to the fact that 
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institutional and faculty interests do not always match those of 
foreign students and their sponsors, moreover, many of the 
universities which actively seek government contracts to educate 
foreign students have faculties who lack a broad understanding of 
foreign student needs. Hood (1979) answers the question of "Who 
bears primary responsibility for educational relevance?" by 
saying that much of this responsibility rests with the faculty 
and with the professional societies. 
An answer given by Fitterling (1981) to the question of "Who 
should decide about the content of a revised curriculum?" says: 
scientific cooperation between developing and industrial 
countries must not mean that a curriculum revision should be 
developed and established in West German colleges and 
universities. Because cooperation also means a mutual give and 
take, a joint undertaking is the only possible way for arriving 
at a reasonable curriculum revision. 
From The American Association for the Advancement of Science 
(AAAS), and the National Association for Foreign Student Affairs 
(NAFSA) (1982), comes an observation that "Although the need for 
program adjustment in the sciences may be less than that in other 
areas of study, there are nevertheless alternatives in the 
sciences that should be considered". It is generally agreed that 
the basic curriculum should not be altered, but some alternatives 
are suggested to meet the special needs of students from 
developing countries. Some of the alternatives are: 
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. Communication with newly admitted students in order to 
reduce load and ease the transition for those students. 
. Selection of an understanding, knowledgeable, and energetic 
academic advisor. 
. Advisors should do everything possible to see that students 
are exposed to laboratory experience, electronic, glass 
blowing, and similar practical skills. 
. It is important for foreign students to have a broadly-
based science education. 
. It is important to impress on students that their thesis 
research areas may not necessarily be the ones in which they 
will work throughout their career. Researchers with a 
flexible attitude are more likely to be able to take 
advantage of whatever research opportunities exist in 
developing countries and, therefore, to avoid frustration. 
. Foreign students should be urged to begin looking for a 
position at home long before they receive their degree. 
. Practical training is a valuable and integral part of the 
total foreign student education and should be considered in • 
both academic and professional/vocational areas (p. 13). 
Engineering is the most popular field of study for foreign 
students according to Hood (1979). Unfortunately, the standard 
engineering curricula used in U.S. universities is not suited to 
the foreign students needs. For American students, the trend has 
been to specialize in the most advanced engineering technologies. 
As a result, U.S. universities have modified their curricula for 
the needs of U.S. students, and dropped the less sophisticated 
types of technologies that would have relevance for students from 
the developing countries. Wood, railway, masonry and hydropower 
have been eliminated from the programs. Hood also emphasizes 
the point that engineers should be educated for the broad 
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spectrum of technology, particularly foreign engineers. In the 
following phrases Hood expands his points more by saying: 
"... courses on "appropriate technology" also should 
be included in engineering programs. What technology is 
appropriate for a given cultural, economic, social and 
political situation? At most of our colleges and 
universities, foreign students study problems from the 
point of view of high U.S. technology, and they work with 
the aid of computers, and other electronic devices and 
energy - intensive equipment. What they should be taught 
is how to cope with technological needs at home, how to 
work without the aid of sophisticated equipment, and how to 
adapt what they are taught here" (Hood, 1979, P. 30). 
The Board on Science and Technology for International 
Development Commission on International Relations (1976) 
suggest Engineering Technology programs to be highly relevant for 
students from developing countries to major in. Engineering 
Technology is characterized by the Board to educate students in 
solving immediate problems. This characteristic appears to be 
relevant to the need of developing countries, a desire to employ 
new engineers whose education has placed greater emphasis on 
practical than on theoretical knowledge. Engineering Technology 
programs stress the application of technology by offering 
students courses that have related work experience in industry, 
or actual work in a laboratory setting in the universities 
offering the programs. 
28 
Relevance of U.S. Educational Programs for Foreign Students 
A large number of foreign students come to the United States 
every year despite convincing arguments that U.S. education does not 
offer a relevant education for students from developing countries. 
But, according to Fuenzalida (1980), by examining the reasons for 
the continuing flow of these students one may find a relationship 
between the relevance of the educational programs offered in this 
country and the style of development which exists in the 
developing countries. On the basis of such an analysis, one may 
then discuss the kind of education which will be needed in the 
U.S. to continue attracting students from developing countries. 
Therefore, the examination of relevance and style of development 
has been divided into the three following sections by Jenkins 
(1980): 
1. "The historical relevance of graduate studies in the U.S. 
for students from developing countries. 
2. Their probable irrelevance in the coming decade. 
3. What should be done to make them relevant to a changing 
world" (p.13)? 
Lee and Ray (1987) examined the perception of students from 
differing developing countries with regard to their degree 
programs and related curriculum needs. The relevancy of one's 
degree program is believed by Lee and Ray to be a concept with 
three dimensions. These dimensions are: 
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1-"Relevancy of one's future job in one's home country. 
2- Relevancy to the present needs of one's home country. 
3- Relevancy to the future needs of one's home country" (p. 
Some general directions are also given by Fuenzalida (1980), 
which are believed to make U.S. education more adequate to the 
needs of developing countries. Some of these directions are as 
follows : 
.A complementary curriculum should be made compulsory; 
students should be asked to learn about historical roots 
of underdevelopment and the structural characteristics of 
developing countries. 
.The complementary curriculum should be developed for each 
of the major fields of development-related disciplines, 
and for each major region of the developing world. This 
would be the responsibility of the U.S. graduate schools 
with optimal use of resources accumulated over the years. 
.The complementary curriculum should be shared with graduate 
education institutions who receive students from developing 
countries. 
Fuenzalida goes on to say that: in engineering the major 
objective in training students from developing countries are: 
.To prepare the student to work with available technology. 
.To prepare the student to upgrade the environment 
appropriately. 
.To prepare the student to educate others and to 'sell 
ideas'. 
.To prepare the student as one of the few educated people 
in the area, to go into management, government or whatever 
other kind of implementation activity may be required. 
It may be significant to note that the two fields of study 
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most sought after by foreign students are engineering and 
business administration. It is reasonable to assume that these 
illustrate a particular national characteristic which has over 
the years, attracted increasing numbers of foreign students 
including many from the developing countries. In such a case one 
might raise a question concerning the extent to which a move 
toward more relevancy in the teaching of the subject would not, 
in fact, diminish the intrinsic value so far as the foreign 
students are concerned. 
According to Jenkins (1980), in the context of foreign education, 
relevance must be seen in the light of the goals and responsibilities 
of the institution or the discipline. Those goals and 
responsibilities "may be defined as the advancement of knowledge and 
the education of students up to the very frontiers of the discipline" 
(p. 8). 
Institutions in the United States should learn and 
understand the needs of foreign students and, in general, the 
needs of their governments, and translation of those needs into 
appropriate training. Foreign students must also have the 
initiative and the ability to apply knowledge to their own needs 
through independent study and research. Therefore, achieving 
relevancy in the foreign student training is reciprocal, 
involving both the institutions and students. In this process, 
Jenkins, says that foreign students may contribute to the 
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training program in any discipline, by bringing to the 
institutions relevant information about their home countries and 
widening the perspective of the U.S. educators with whom they 
may be working. 
Needs and Attitudes of Foreign Students Toward Technical 
Work Experience 
Formal industrial training started slightly more than 100 
years ago in the United States. Manual training, however, was 
not originated in the United States, rather it was recognized by 
some other countries like Finland, Sweden, and Russia as an 
educational instrument. 
According to Wolansky (1987) the Centennial Exposition in 
Philadelphia in 1876 was the starting point of Practical 
Training in the United States. In 1879, Dr. Woodward raised 
money from private sources with which to buy the ground and build 
a Manual Training school in St. Louis. After the opening of the 
school in St. Louis in 1880, three other cities, Chicago, Toledo, 
and Baltimore organized manual training schools. 
Since the turn of the century, intellectual insight about 
practice and practical training has been advocated by educational 
leaders and scholars like Dewey, Ericson, and Barlow. A broad 
definition of industrial training by Wolansky (1987) is: the 
development of students and their ability to relate to their 
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culture and to adapt to the changing environment through the use 
and application of tools and equipment in laboratory facilities; 
materials processes; problem-solving; and creative ability. 
Industrial technology education should provide the student with 
life skills for self-actualization, career selection and 
vocational pursuits by integrating the concepts of academic 
curriculum with operant technologies for existing and future 
societal needs. 
In Tonkin and Edwards' (1981) book, different aspects of 
international education in U.S. colleges and universities are 
discussed. According to Tonkin and Edwards' view, international 
education is an important factor in the increase of knowledge and 
awareness at all levels of education. Consequently, it would 
help in the development of stronger ties with other countries. 
As the result of more relations with other countries, joint 
projects between U.S. universities/industries and their 
counterparts overseas would increase. Ultimately, the increase 
in the relationship means more relevant opportunities for foreign 
students in conducting research related to their home countries. 
A study sponsored by the National Association for Foreign 
Student Affairs (1980), completed in 1982, about the needs of 
foreign students from developing countries revealed that the need 
least satisfied by educational programs was for practical 
training in the United States. According to the project staff, 
practical training was defined as; 
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"The opportunity for student-trainees to experience the 
application of classroom knowledge (the integration of 
theory and practice) in order to strengthen their 
contribution to development in their home countries" (p. 
4). 
The project advisory committee also identified a few modes of 
practical training such as: supervised observation, internship, 
and salaried employment. The committee also recognized that; 
practical training is both academic and professional/ vocational, 
encompassing a wide range of activities. A graduate research 
assistantship is an example of a practical training experience in 
an academic setting that integrates theory and practice. 
Numerous other examples of practical training can be drawn 
from the private sector, including a management internship, a 
pediatric residency, and a construction site visit. Each of the 
situations mentioned above is the combination of the practice and 
the prior classroom learning that results in truly comprehensive 
education for the students. It is important to recognize that 
practical training is not an "add-on" for foreign students and 
their sponsoring agencies who can not afford a significant 
increase in time and money beyond the traditional degree program. 
According to the NAFSA project staff (1980), principles for 
a practical training program should precisely state: attainable 
objectives which would apply to each of the participants-
trainee, trainer, faculty monitor, institutional coordinator, 
sponsor, foreign student advisor, academic dean, international 
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program administrator, and the home country. In addition: 
."The objective should be incorporated into the trainee's 
total educational experience in the United States, 
integrating classroom learning and practical experience. 
.The - training experience should harmonize as much as 
possible the trainee's career objectives with home country 
needs. 
.The attainment of these objectives should be measurable. 
.Each principal should contribute to, as well as benefit 
from, the practical training experience. 
.The objectives should be reviewed periodically and if 
necessary, modification should be made" (p. 7). 
Hood (1979) believes that one of the most pressing needs for 
many foreign students, both graduate and undergraduate, is the 
opportunity for on-the-job experience. This type of practical 
experience merits additional recognition in the home country and 
contributes to the total educational experience in the United 
States. But there are several factors existing that limit the 
practical training of foreign students. For instance: the 
Immigration and Naturalization Service regulations seem too many 
and too restrictive. Very often, the foreign student who wishes 
to undertake practical training find it difficult to secure 
appropriate work. Employers are often reluctant to offer 
practical training to foreign students for periods of 18 month or 
less. 
According to Cashman (1987), the frequent assumption that 
there are relevant and meaningful parallels between training in 
the U.S. and that in Less Developed Countries (LDCS) is no longer 
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acceptable. The direction and approach of LDC student education 
should be refocused; LDC students in U.S. colleges should gain 
practical experience through work in the United States which 
enables them to make applications that will accommodate and 
reflect the realities of industrial operation systems and 
practices in LDCs. 
Coleman (1984) writes that a major theme in the literature 
about foreign students is that inadequacies are apparent in the 
application of knowledge gained in the U.S. to the situations 
faced in their countries. Students and alumni from LDCs express 
that practical training is needed as well as formal education to 
provide the self-confidence to act independently and to fulfill 
the role of innovator and adapter. 
Foreign students should be encouraged to undertake research and 
chose dissertation topics relevant to the situations in their 
home countries. 
Limbird (1981) has surveyed all nonimmigrant students 
registered at Iowa State University both Winter quarter 1981 and 
Spring quarter 1981. The finding of the study show that student, 
faculty, and industries surveyed agreed on issues related to 
practical work experience that would: 
. not unnecessarily delay the student's return home. 
. increase the trainee's chances for professional advancement 
upon returning home. 
. give the trainee useful management experience. 
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. make it easier to get a first job in the home country. 
. strengthen ties between the academic department and the 
business, professional community. 
. provide the firm hiring foreign students with valuable 
cultural information about the trainee's country. 
LeBlane and Cap's (1986) study of Nigerian students' level 
of satisfaction regarding aspects of the work experience 
placement in Canada indicates a high degree of satisfaction. The 
results indicated 66% satisfaction with the offered industrial 
experience, and 56% indicating some degree of satisfaction with 
the industrial experience posting. 
The need for practical experience has been discussed by 
Jenkins (1980), which in this relation stated: the foreign 
students can confidently look to the wide variety of offerings in 
many U.S. academic programs to meet both personal goals and 
national needs. The problem of coping with the demands of the 
U.S. academic system is eased by the advanced techniques, ample 
facilities and the liberal approach which are characteristics of 
most institutions. It is however, in the application of the 
knowledge in the home country that inadequacies are apparent. 
"Most obvious is the need for practical experience. This 
essential element provides the self confidence needed to act 
independently and to fulfill the role of 'innovator' which 
is frequently the task of the student returning from study 
in the United States" (p. 30). 
Bergsma (1986) also points out the importance of curriculum 
development as the level of sophistication in technology 
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increases. During the past decade, the level of sophistication 
in technology transfer has been increasing tremendously. An area 
of concern that requires additional work, however, is training. 
Training needs to be given a greater priority, and the 
technologies of training and curriculum development need to be 
adopted by the universities involved in the training programs. 
Colleges of educational technology can play an important role in 
the future years to bridge a gap that exists in providing 
expertise related to training technology. 
Relevant Research on the Technical Education of Foreign Students 
in the United States 
Several authors have tried to categorize studies that have 
been done about students from developing countries. Among these 
authors, Dunnett (1982), Lee et al. (1981), and Altbach 
et al. (1985) are outstanding. This study, however, only reviews 
those research studies which are related to technical relevancy 
or topics in that area. 
Cashman (1987) has outlined and discussed the problems which 
are encountered in meeting the particular agricultural education 
and training needs of students from developing countries. The 
survey is based on a random sample of 30 students attending the 
University of Minnesota in 1983-84. A content analysis from 
the students responses gave the following results: 
1. "The students' course of study needs to stimulate 
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creativity and systems independence for problem solving in 
a limited resource setting. 
2. Opportunities must be opened to make the techniques and 
knowledge acquired by students during schooling in the U.S. 
more applicable to the kinds of situations existing in 
developing countries" (p. 2). 
The major conclusion of the above study is that the education 
and training of foreign students in U.S. institutions of higher 
education does not relate sufficiently to the domestic needs of less 
developed countries. 
Boyer and Sedlacek (1986) conducted a survey about 
attitudes and perceptions of 164 incoming international students. 
The study revealed that international students take their 
education quite seriously, valuing it both for the intrinsic 
reward of academic pursuit and for career-related reasons. Job 
experience was felt to have been the most influential factor in 
their own development. 
Lee and Ray (1987) report the findings of the study, Lee et 
al. conducted in 1981: 
. Most students felt that they needed to make the best out of 
their current study in the U.S. not only for the immediate 
situation in their countries but also for the future of 
their countries. 
. Students surveyed, valued obtaining basic knowledge and 
applied training more than obtaining training to introduce 
changes. Conducting thesis research in home countries, and 
obtaining leadership training. 
. Those students also viewed the importance of U.S. education 
most closely in association with the future needs of their 
home countries, and expressed a strong need for applied 
training in this regard. 
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. Whether or not the students had jobs in their home countries 
they expressed the belief that it was important to have 
degree programs relevant to the immediate situations in 
their home countries. 
Based on the findings, some recommendations made by Lee and 
Ray are: 
. Conduct student surveys to identify the nature of jobs in 
each fields these student are returning to , and the present 
and future needs of their home countries. 
. Put emphasis on student's acquisition of basic knowledge, 
and incorporate more basic applied training. 
. Change curriculums appropriately to provide more applied 
training in each department. 
. Identify real work problems in developing countries and 
apply knowledge to solve such real work problems. 
. Try to admit students with jobs waiting in their home 
countries or with promises of jobs. 
. U.S. institutions of higher education need to collaborate 
with the key organizations of students' home countries, in • 
order to provide guidance on how to keep abreast of skills 
needed in home countries while students are studying in the 
United States. 
Baron (1979) surveyed 93 graduates of U.S. institutions. The 
survey was in response to the expressed interest of the Office of 
International Training (GIT) and the National Association for 
Foreign Student Affairs (NAFSA), to determine how many American 
graduate institutions were making special curricular adjustments. 
The curriculum adjustment mentioned above meant the steps taken 
by those universities to make their curricula more relevant to 
the professional tasks which foreign students would be performing 
upon their return home. Some of the survey's major findings show 
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that: 
. U.S. faculty see a major difficulty in the transfer of 
knowledge to the professional work in the developing 
countries, because of the lack of adequate equipment and 
technical facilities; cultural differences; resistance on 
the part of the older generation of administrators to the 
ideas of U.S. trained professionals who have recently 
returned; and problems in translating theoretical knowledge 
into practical application in environments^ not conducive to 
new applications of knowledge. 
. Slightly over half of the faculty responding had been 
willing to make some change in course requirements, thesis 
topics or other special areas in order to make graduate 
programs more relevant to the needs of students from 
developing countries. 
. Whereas only 13% of the Physical Science and Engineering 
faculties were willing to make actual changes in course 
content on behalf of students from developing countries, 
there were 49% of the professional school faculty and 57% of 
the Social Science faculty who had been willing to make such 
changes. 
. In response to the question which asked whether the faculty 
would be receptive to having doctoral research done in the 
home country on major practical problems which could be 
resolved, a significant 65% of the faculty responding 
indicated they would be receptive under these conditions. 
Spragg's (1984) study of Iowa State University Alumni in 
Nigeria found a definite supporting factor for doing research on 
their home countries' problem for the thesis/dissertation part of 
their education process. Spragg urged that "the whole aspect of 
home country research should continue to receive the support of 
U.S. educators" (p. 104). Those educators who would tie up the 
creative efforts of graduate candidates with their own project 
interests are failing their friends from abroad. Spragg 
concluded that, U.S. higher education for international students 
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is relevant and verified by the increased numbers registering in 
U.S. institutions. 
Goodwin and Nacht (1984) have recommended a few points based 
on their survey in Brazil. Some of the recommendations are; 
1. U.S. institutions should gain a richer sense from their 
own alumni of what those students have accomplished to date and 
what needs lie ahead. 
2. Multinational corporations (MNCS) should try to engage in 
contract research with local universities. This kind of research 
contract would be advantageous in two different aspects. First, 
it would save a valuable investment made by these companies to 
perform their research in higher-cost laboratories of the 
parent company in the United States. Secondly, it would allow 
local researchers in the developing countries to work on their 
own problems which would otherwise end up being conducted by 
some staff unfamiliar with the local context in which the MNC is 
operating. 
Dunnett (1982) talks about some writers' point of view that 
what is needed by developing countries is more technologists. 
For instance; Mackson (1975) survey pointed out, among other 
things, a need for more people trained in intermediate 
technologies. National Academy of Sciences (1976) expresses the 
need for practical rather than theoretical technology and 
suggests a greater use of engineering technology. Rixse (1978) 
asserts that there is a need for sharply increasing the training 
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of technicians and a mid -level technical management and 
supervisors. Baron (1979) found that foreign students from 
developing countries had difficulties in applying their 
theoretical knowledge to practical applications in their home 
countries. He also found those students were seldom able to 
articulate special academic interests relating to their 
professional work back home. 
Ekpe's (1980) study of the prediction of students from their 
educational training in the United States, found that: 
chere was no support for the hypothesis that students from the 
developing countries would judge their training in the U.S. less 
relevant to their countries' development than would students from 
the developed countries. 
It was also found that there was a positive relationship 
between the students, perception of applicability and their 
feeling of satisfaction with their training programs in the U.S. 
Problems Involved in Education of Foreign Students 
There appears to be a growing concern about the needs of 
foreign students according to Lee et al. (1981). There have been 
studies in needs for more relevant education and a continued 
relationship with the U.S. academic community after graduates 
return home. But how foreign students themselves feel about such 
needs remains largely uninvestigated. Needs for practical 
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experience and anticipated post-return need are among the least 
met, and the most problematic ones for educational institutions 
to accommodate. In this relation, Hood and Schieffer (1983) 
write that colleges and universities in the United States are not 
generally equipped to deal with Frc-eiiional integration problems 
and are therefore unable to give meaningful guidance to the 
students from the developing world. Having returned home, the 
student from the developing world does not find institutions or 
services to help him in his transition process, nor can the 
student generally look to parents or peers for guidance of this 
type. Parents or peers, Scheiffer says, are likely to be 
confused themselves by the changes and transitional problems of 
the returned student. All of these elements contribute to the 
student's sense of isolation in his country. These problems also 
contribute to the failure of the professional integration and the 
ability to contribute effectively to the long term development of 
the home country. 
In Hamouda's (1986) study of 229 international students, seven 
categories of academic adjustment problems were found: 1. advisor 
- related difficulties; 2. Curriculum/relevance; 3. 
Discrimination; 4. Educational system differences; 5. 
University system difficulties; 6. Language proficiency; and 7. 
Instructor-related difficulties. 
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Transformation of Knowledge 
Jenkins (1980) wrote: a critical element in the relevance 
of instruction is the way in which knowledge can be adapted to 
the needs and conditions in developing countries. "There must 
therefore, be an awareness of the constraints of U.S. technology 
designed to meet the needs of this country, and the limitations 
which are inherent in the conditions in the developing 
countries" (p. 8). 
Foreign students who come to the United States need to learn 
the ways in which problems are solved before seeking solutions to 
their problems. These students must take further care to see 
that the development of a capability for problem solving be 
isolated from the influence of U.S. culture and conditioning. 
Transferability of knowledge requires not only the 
comprehension of that knowledge, but also the ability to make 
things happen. Irrespective of the field of study or 
professional training, the foreign students from the developing 
countries need to have some management training. Even with the 
most comprehensive preparation, the students returning to make 
changes in their home countries face a formidable task in which 
they will need all the preparation possible (Jenkins, 1980). 
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High Costs and Diminishing Resources 
Providing a relevant education for foreign students is 
encumbered by a number of problems. With the decreasing 
financial resources of educational institutions, the priorities 
will be for the programs that benefit the primary constituency of 
the university; American students. With these high costs and 
decreasing resources, according to Fuenzalida (1980), it is to 
ensure that optimum use is made of available funds. 
Grodzins (1985) talks about Massachusetts Institute of 
Technology where, foreign students are discriminated against 
overtly, covertly and subtly. For example, the Electrical 
Engineering Department will not support any first year foreign 
graduate students. Another point is mentioned by Lapidus (1985) 
about foreign students' admission and educational decisions is 
that senior faculty members, department chairmen, deans, or the 
president of a university may have a certain idea of what 
American foreign policy should be, or what development should be 
in a given country and make administrative or educational 
decisions based on their ideas. 
The literature reviewed shows that there are many problems 
involved in the process of technology transfer and (one part of 
the technology transfer issue) the education of foreign students. 
Along this line, Goodwin and Nacht (1984) mention some problems. 
Some of the problems are: frustration of those students who have 
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been over specialized, unavailability of research in general and 
specially in "high tech" areas, and lack of opportunity to spend 
a period of time in industry as well as in an academy. The 
results of the survey by Goodwin and Nacht indicates that most 
Brazilian technical graduates "retooled" and returned to slower 
tempo activities, which resulted in lower expectations of their 
education. 
Foreign students' problems most commonly observed by 
Spaulding and Flack (1976) are: financial problems; fear of 
nonacceptance by educational standards at home, problems of 
adjustment to the American culture; problems of communication; 
and lack of additional experience in the United States before 
returning home. Gama and Pederson (1976) wrote that Brazilian 
returnees to their professional life at home had difficulties 
like: 1) adjusting to the system as a whole 2) lack of 
facilities and materials 3) lack of opportunity and time to do 
research and 4) lack of intellectual stimulation. 
According to Leong (1984), what is known about educational 
problems of international students is not extensive, and there is 
even less known about their occupational problems, especially in 
terms of empirical studies. The few studies which are presently 
available are primarily theoretical or clinical. For example, 
McCluskey (1969) argues that our educational institutions are not 
really doing enough to prepare international students for careers 
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back in their home countries. This may be due to a number of 
factors: the "filler" and "over training" problems; a lack of 
knowledge about the vocational/occupational systems in the home 
country; the view that career planning and placement are 
primarily the international students' responsibility; or the 
absence of a well-developed career planning office. 
Summary 
A review of literature related to this study reveals that 
education abroad is a widespread issue. Thousands of foreign 
students are enrolled in American universities each year. 
Consequently, millions of dollars are spent by these students or 
their sponsors in the hope of learning new knowledge and 
techniques which are applicable to their home countries. 
The technical capabilities of the developing countries are 
changing every day. Therefore, the curricula used for providing 
foreign students training should also be changed or modified to 
keep them relevant to the needs of developing nations. 
Obviously, it is not an easy task to realign the curricula 
in a fundamentally international way. Economic forces both local 
and national have to be borne by colleges and universities across 
the nation. Concern of the federal government with world issues 
and the development of programs in international education is 
challenged by local and regional needs. 
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"Given these realities and the need to service a particular 
constituency, few institutions are likely to have the 
collective will to make themselves over into fully 
international institutions - ones in which the starting 
point of knowledge is not local but authentically 
international , based not on national but on international 
needs". (Tonkin & Edwards, 1981, p. 78) 
What is needed is a continuous and patient effort to raise issues 
of educational policy and philosophy that are international in scope, 
to judge programs and courses and departments in terms of such 
criteria, and to appoint appropriate faculties to work with foreign 
students and developing countries. 
Many students are aware of the differences between the 
education in the United States and that in their home countries. 
There should, however, also be an understanding of the reasons 
for the differences. To this end, according to Jenkins (1980), it is 
necessary that foreign students have a thorough knowledge of their 
home country, its culture, and the problems that exist in the 
development. Students should also identify the missing link between 
their country and the United States. Governments in developing 
countries need to carefully select and adequately prepare and orient 
the students prior to their embarkment on an educational program in 
the United States, both before leaving the homeland and on arrival in 
the U.S. prior to the beginning of their study, Spragg (1984) 
concluded in his study that it would appear that the best 
candidate for an educational program in the United States is a 
graduate student who has had some work experience in his/her home 
country. 
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CHAPTER III. METHODOLOGY 
Six different sections are used to describe the methods and 
procedures used in carrying out this study. 
1. Description of the population and sample for the study. 
2. Development of the instrument. 
3. Pilot-testing and validation of the instrument. 
4. Procedure for collection of data. 
5. Research design and analysis of data. 
6. Research questions and hypotheses. 
Description of Population and Sample for the Study 
The population for this study includes the foreign students 
enrolled in the technically related programs during Spring 
semester 1989 in the three regents universities in Iowa. It was 
recommended by Dr. Motoko Y. Lee (associate professor, 
Department of sociology, Iowa State University) that students 
from North America, Europe (except Turkey, and Portugal), 
U.S.S.R., Japan, and Taiwan be eliminated from the studk, since 
these countries are not considered as developing countries. The 
population available for this study included 553 students 6rom 
Iowa State Universitk, 207 from University of Iowa, and 5 from 
University of Northern Iowa. The number of students sampled in 
the three universities; Iowa State University, University of 
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Iowa, and University of Northern Iowa were respectively 309, 118, 
and 5 students (Table 1 shows distribution of the population 
sampled in each university). 
The sample was randomly selected by computer from the 765 
foreign students enrolled in the technical programs in the three 
regents universities in Iowa. Some foreign students at Iowa 
State University were used for pilot testing the instrument. 
These students, therefore, were excluded from the data used in 
the analyses reported in chapter four. 
Table 1. Distribution of the sample randomly selected 
and surveyed 
Student status College number percent 
ISU 131 30.3 
GRADUATE UI 86 19.9 
UNI 5 1.2 
ISU 178 41.2 
UNDERGRADUATE UI 32 7.4 
UNI 0 0.0 
Development of the Instrument 
The instrument used for this study was a questionnaire. The 
questionnaire was developed after review of the related 
literature. Most of the ideas for development of the 
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questionnaire were obtained from sources like: Edwards (1988), 
Spragg (1984), and Lee et al. (1981). 
The questionnaire items were designed primarily to discuss 
issues addressed by the problem of study and the hypotheses 
in this study. The issues addressed were: 1. Perception of 
foreign students in relation to the importance of technical 
training as a part of their U.S. training; 2. Relevance of U.S. 
education; 3. Perceived role of foreign students in the technical 
development of their home countries; 4. Previous work experience; 
5. Commitment to return home; 6. Career goals; 7. Foreign 
students' roles in drawing up their program of study; 8. 
Curriculum revisions or adjustments recommended by the foreign 
students; 9. Transfer of technology; and 10. Foreign students' 
expectations from their U.S. education; 11. relevant course work. 
Some items were also designed to obtain the demographic data 
needed for this study. The demographic information requested for 
were: 12. University classification; 13. Area of study; 14. 
Length of stay in the United States; and 15. Country of origin. 
Several questions were designed to measure the issues mentioned 
above. Table 2 on the next page, shows each issue and the related 
questions designed for that particular issue. 
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Table 2. Major issues and related questions 
ISSUED 
NUMBER 
CORRESPONDING 
QUESTIONS 
ISSUE 
NUMBER 
CORRESPONDING 
QUESTIONS 
1 11.2 A, 11.4 A 8 
2 11.1 A TO 11.15 A, 9 
11.1 B TO 11.15 B, AND 14 
3 12.1 10 
4 6 11 
5 4, 12.3 12 
6 7, 9, 12.5 13 
7 8 14 
15 
13 
1 2 . 6  
12.1 - 12.7 
14 
1 
2 
3 
5, 10 
There was not a formulated method used in the distribution 
of the items per unit. A total of 14 questions were constructed, 
but questions number eleven and twelve were, respectively, 
distributed into 30 and 7 sub-questions each. Double scale 
Likert-type response categories were used to construct items 
under question number eleven. The responses and the numerical 
numbers (weights) attached were: 
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FOR PART A FOR PART B 
EFFECTIVE 1 
2 
3 
ACCOMPLISHED 1 
2 
3 
NEITHER EFFECTIVE 
NOR INEFFECTIVE . 4 
5 
6 
7 
NEITHER ACCOMPLISHED 
NOR UNACCOMPLISHED , 4 
5 
6 
7 INEFFECTIVE UNACCOMPLISHED 
A single scale Likert-type response category was also used 
in constructing question items under question number twelve. The 
responses and the numerical (weights) attached for those were: 
At the end of the questionnaire there were two open-ended 
questions. In question number thirteen the respondents were 
asked to respond if curricula should be adjusted or revised. If 
the answer to that question was yes, then the respondents were 
asked if they would recommend that administrators and faculties 
in U.S. universities adjust or revise their university curricula 
to make them more relevant to the needs of foreign students. 
Question number fourteen asked the respondents to name the 
relevant courses which were taken in their majors. The answers 
to question number fourteen are tabulated in appendix. 
NOT VERY MUCH EXPECTED 
VERY MUCH EXPECTED 5 
4 
3 
2 
1 
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Pilot-testing of the Instrument 
The initial draft of the instrument was revised several 
times in the process of its formation. First, the questionnaire 
was sent to twenty foreign students at Iowa State University and 
an advisor in the Department of Industrial Education and 
Technology at Iowa State University for comment on the structure 
and the readability of the instrument. Revisions were made based 
upon their recommendations. The revised version of the 
instrument was presented to three of the advisors on the 
researcher's graduate committee. Based on their recommendations 
the instrument was again revised. The cover page, and some other 
contents of the questionnaire were changed before the final draft 
was produced. 
Seven copies of the final draft of the instrument, along 
with a consent letter, were submitted to the Human Subject 
Committee. The committee approved the use of the instrument on 
human subjects in the research. 
Procedure for Collection of Data 
A letter was initiated from the researcher's co-advisor to 
the office of International Education Services. The letter 
requested a list of the foreign students' names and addresses who 
were enrolled in technically related programs during the Spring 
Semester of 1989. Subsequently, a list of the foreign students' 
names and addresses was obtained from the office of International 
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Education Services at Iowa State University. A copy of the same 
letter, from the co-advisor, along with a copy of the Human 
Subject Committee approval letter at Iowa State University were 
sent to the International Services at the University of Iowa. 
Then, the office of International Services submitted those 
letters to the Human Subject Committee at the University of Iowa. 
Subsequently, after the Human Subject Committee approval, a list 
of the foreign students enrolled in the Engineering programs at 
the University of Iowa during Spring Semester of 1989 was 
obtained. A list of the foreign students at the University of 
Northern Iowa was not released to the researcher, but the foreign 
student advisor at that university agreed to mail the 
questionnaires to the students enrolled at that university. 
Data were collected by sending the questionnaires directly 
to the students studying at the University of Iowa and Iowa State 
University. But, as it was mentioned before the researcher was 
not able to obtain the list of the foreign students at the 
University of Northern Iowa, therefore the questionnaires were 
mailed to the foreign student advisor at that university. 
Consequently, the foreign student advisor mailed the 
questionnaires to the respondents, and the students themselves 
were to return the questionnaires to the researcher. 
Out of 432 questionnaires distributed, only 135 came back 
(resulting in a 31.3 percent return). Follow-up letters along 
with another copy of the questionnaire, were sent to the subjects 
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who did not respond within a two week period of the time. Out of 
297 follow up letters and questionnaires sent, another 44 
responded, resulting in an additional 14.8 percent feedback. The 
total response was 179, which was 41.5 percent of the total 
number of questionnaires sent to the students. Table 3 shows the 
number of respondents from each one of the three regents 
universities in Iowa. 
Table 3. Number of respondents from each university 
University name Number of the Percent 
respondents 
Iowa State Univ. 128/309 41.4 
University of Iowa 46/118 39.0 
University of Northern 5/5 100.0 
Iowa 
Research Design and Analysis of Data 
The research design used for this study was a descriptive 
type of survey, in which the researcher was primarily concerned 
with finding out the respondents' perceptions and expectations of 
their education in the United States. 
An inferential type statistical analysis such as: a t-test 
was used to analyze and describe the data collected from the 
sample. The main variables in the study are described below: 
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Independent Variables 
There were ten independent variables in the study. 
These variables were; 1. previous work experience; 2. university 
classification (graduate, and undergraduate); 3. commitment to 
return home; 4. career goals; 5. students' role in drawing up 
their program of study; 6. length of stay in the United States (1 
year or less); 7. area of specialization (study); 8. decision to 
stay or not to stay in the U.S.; 9. students' attempts in finding 
a job; 10. country of origin. 
Dependent Variables 
There were six dependent variables in this study. These 
dependent variables were: 1. importance of technical training in 
the U.S.; 2. relevance of U.S. education; and 3. revision of 
current university curricula; 4. anticipated results of study in 
the U.S.; 5. student extent of expectations from their education 
in the United States; 6. recommendation for adjustment of 
university curricula. 
The data gathered from the population surveyed were 
transferred from the questionnaires to a floppy disk. Each 
subject's responses occupied one line in the file, and each line 
contained 64 spaces for different questions. Each question and 
the corresponding number of spaces that it has occupied in the 
file are listed on the next page: 
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Question I occupied one space for university classifications 
which were listed from 1 through 8. 
Question II occupied two spaces for areas of study which 
were listed from 1 through 21. 
Question III occupied three spaces. One space for the 
number of years and two spaces for the number of months 
which a respondent has stayed in the U.S. 
Question IV occupied one space for the seven different 
reasons listed under that question. 
Question V occupied seven spaces, since the respondents were 
asked to mark as many of the seven responses as would affect 
their decision to stay in the United States. 
Questions VI, VII, VIII, and IX occupied one space each. 
Question X occupied two spaces, one space for continent 
number, and another space for country number. 
Question XI occupied thirty spaces, 15 spaces for the 
questions related to part A, and the other 15 spaces for the 
questions related to the part B of that question. 
Question XII occupied seven spaces, one for each of the 
question marked. 
Question XIII occupied one space for the three options which 
were listed under that question. 
A copy of the data used for this study along with the procedure 
for coding the data are included in the appendix. 
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Research questions and hypotheses 
The study sought to provide answers to the following 
research questions in order to achieve the purposes considered 
for the study. 
1. How does a technical training program in the United 
States prepare foreign students for their role in the 
development of their home countries? 
2. Do course requirements, thesis topics, or special 
assignments in the United States prepare foreign students 
for their role as a technology transfer agent? 
3. What difficulties might students from developing 
countries expect to encounter in applying the technical 
knowledge that they have gained in the United States to 
conduct professional work in their countries? 
These research questions resulted in the formulation of the 
following (null) hypotheses. 
Hypothesis 1 
There would be no difference between the opinions held by 
the graduate and undergraduate foreign students in relation to 
the importance of technical training as a part of their U.S. 
training. Stated statistically, this hypothesis became: 
When respondents would be grouped according to their 
university classification (graduate, and undergraduate), the 
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group mean scores of the respondents' opinions on the degree of 
the effectiveness of U.S. technical training would be equal. 
Hio: uji = ui2 
Hypothesis 2 
There would be no difference between the foreign students 
with previous work experience and those without technical work 
experience when rating the relevancy of U.S. education to their 
role in the technical development of their home countries. 
Stated statistically, this hypothesis became: 
When foreign students are grouped into two groups, one with 
previous technical work experience and the other without 
technical work experience, the group mean scores of the 
respondents, in rating the relevancy of U.S. education to 
their role in the technical development of their countries 
would be equal. 
H20: U21 = U22 
Hvpothesis 3 
There is no difference between foreign students who are 
committed to return home and those without the commitment when 
rating their U.S. training relevant to their role in development 
efforts. Stated statistically, this hypothesis become: 
When respondents are divided into two groups (one group with 
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a commitment and the other group without the commitment to 
return to their home countries) the group mean scores of the 
respondents in rating the relevance of their U.S. training 
to their roles in the development effort would be equal. 
H30: "31 " "32 
Hypothesis 4 
There would be no difference between students with career 
goals and those without career goals when rating their training 
relevant to their needs. Stated statistically this hypothesis 
became: 
The group mean scores of the two groups of students (one 
group with career goals and the other without career goals) 
would be equal when rating their training relevant to their 
needs. 
H40: U41 = U42 
Hypothesis 5 
There would be no difference between students who did not 
play a major role in drawing up their program of study and those 
who were given the opportunity to do so when rating their 
training relevant to their needs. Stated statistically this 
hypothesis became: 
The group mean scores of the two groups of students (one 
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group who did not play a major role in drawing up their 
program of study and the other who was given the opportunity 
to do so) would be equal when rating their training relevant 
to their needs. 
H50: U51 = U52 
Hypothesis 6 
There would be no difference between students who have been 
in the United States for more than 1 year and those who have been 
in the U.S. for less than 1 year in rating the relevance of their 
education to their future needs. Stated statistically, this 
hypothesis became: 
The group mean scores of the two groups of students (one 
group which has been in the United Stated for more than one 
year and one which has been in the U.S. for less than one 
year) would be equal when rating the relevance of their 
education to their future needs. 
Héo: ugi = U62 
Hypothesis 7 
There would be no difference between the opinions held by 
graduate students and those held by undergraduate students 
regarding the adjustment or revision of current university 
curriculums to make them more relevant to foreign students needs. 
Stated statistically, this hypothesis became: 
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The group mean scores of the two groups of students 
(graduate and undergraduate) would be equal regarding the 
adjustment or revision of current university curricula to 
make them more relevant to the foreign students' needs. 
H70: U71 = U72 
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CHAPTER IV. FINDINGS AND DISCUSSION 
Three major sections of the chapter are: 1. the results of 
descriptive statistical analysis, 2. the results of the analysis 
the major hypotheses, and 3. some general results of the analysis 
of the data collected. 
Results of Descriptive Statistics 
Chart 1, on the following page, shows graduate and 
undergraduate students in different bars. Respondents from each 
university are grouped based on their university. Therefore 128 
respondents from Iowa State University, 46 from University of 
Iowa, and 5 from University of Northern Iowa are displayed in 
chart 1. 
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Chart 1. Frequency Bar Chart of Respondents Based 
on their University and College Classification 
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Table 4 shows that 50.8 percent of the total respondents were 
graduate students, 47.5 percent were undergraduates, 0.6 percent 
were special-non degree students, and that 1.2 percent were 
others. 
Table 4. Distribution of the respondents by their 
university classifications 
CUMULATIVE CUMULATIVE 
XI FREQUENCY PERCENT FREQUENCY PERCENT 
1. Freshman 17 9.5 17 9.5 
2. Sophomore 21 11.7 38 21.2 
3. Junior 20 11.2 58 32.4 
4. Senior 27 15.1 85 47.5 
5. Master ' s 38 21.2 123 68.7 
6. Ph.D. student 53 29.6 176 98.3 
7. Special - 1 0.6 177 98.9 
nondegree students 
8. Others 2 1.2 179 100.0 
Respondents' Academic Ma tor 
Another descriptive characteristic of the respondents is their 
area of specialization (study). Table 5 shows that 19 percent of the 
respondents are majoring in Electrical Engineering, 17.3 percent in 
Mechanical Engineering, 13.4 percent in Civil Engineering, and the 
rest in other technical areas listed in Table 5. 
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Table 5. Distribution of the respondents by 
academic majors 
CUMULATIVE CUMULATIVE 
X2 FREQUENCY PERCENT FREQUENCY PERCENT 
1. Aerospace 13 7.3 13 7.3 
2. Agriculture 0 0.0 0 0.0 
3. Biomedical 5 2.8 18 10.1 
4. Ceramic 2 1.1 20 11.2 
5. Chemical 14 7.8 34 19.0 
6. Civil 24 13.4 58 32.4 
7. Computer 9 5.0 67 37.4 
8. Construction 1 0.6 68 38.0 
9. Electrical 34 19.0 102 57.0 
10. Engr. Mechanics 3 1.7 105 58.7 
11. Engr. Operation 1 0.6 106 59.2 
12. Engr. Science 2 1.1 108 60.3 
13. Ind. Ed. & T. 5 2.8 113 63.1 
14. Industrial 19 10.6 132 73.7 
15. Ind. Tech. 6 3.4 138 77.1 
16. Mechanical 31 17.3 169 94.4 
17. Metallurgical 1 0.6 170 95.0 
18. Metallurgy 1 0.6 171 95.5 
19. Mat. science 2 1.1 173 96.6 
20. Nuclear 3 1.7 176 98.3 
21. Surveying 1 0.6 177 98.9 
22. Others 2 1.1 179 100.0 
Respondents Home Countries 
Bar chart 2 shows the distribution of the population from 
different parts of the world. There were 153 respondents from 
Asian countries, 12 from Latin American countries, 10 from 
African countries, and 4 from European countries (Turkey and 
Portugal) in the study. 
According to the data, most of the foreign students majoring 
in technical areas were from Asia, particularly from South East 
Asia. 
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Respondents Length of Stay 
Table 6 shows that 75.4 percent of the foreign students who 
participated in the study were in the U.S. between a few months 
(less than one year) and four years. The rest of the population 
(24.6%) were in the U.S. between four and nine years. 
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Table 6. Distribution of the respondents based on the 
length of stay in the U.S. 
CUMULATIVE CUMULATIVE 
YR FREQUENCY PERCENT FREQUENCY PERCENT 
0 34 19.0 34 19.0 
1 37 20.7 71 39.7 
2 41 22.9 112 62.6 
3 23 12.8 135 75.4 
4 14 7.8 149 83.2 
5 12 6.7 161 89.9 
6 2 1.1 163 91.1 
7 3 1.7 166 92.7 
8 6 3.4 172 96.1 
9 7 3.9 179 100.0 
Results of the Analysis of the Major Hypotheses 
Hypothesis 1 
It was hypothesized that there would be no difference 
between the opinions held by the graduate and undergraduate 
foreign students in relation to the importance of technical 
training as a part of their U.S. training. The importance of 
technical training was measured by questions 11.2A and 11.4A in 
the instrument used in this study. 
Two t-tests were carried out on the overall mean of the 
responses on the two questions. Table 7 shows that the overall 
mean of the graduate students' opinions was 2.192 versus the 
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overall mean of the undergraduate students' opinions which was 
2.376. 
At an alpha level of .05 and degrees of freedom of 177 the 
hypothesis was not rejected since the t-values calculated in the 
analysis were between the critical values found from the t-table. 
Therefore graduate and undergraduate foreign students do not 
differ in their opinions when rating the importance of technical 
training as a part of their U .S. education. 
Table 7. t-test procedure for hypothesis 1 
VARIABLE : 11.2A 
CLASS N MEAN STD DEV T DF PROB > |T| 
G 94 2.19 1.18 
U 85 2.37 1.60 -0.8833 177, ,0 0.3783 
VARIABLE; : 11.AA 
CLASS N MEAN STD DEV T DF PROB > |T| 
G 94 2.75 1.69 
U 85 2.78 1.95 -0.1205 177. 0 0.9042 
critical values = ±1.96 
alpha = .05 
Hlo : "11 = "12 
ui2= mean of graduate students 
ui2~ mean of undergraduate students 
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Hypothesis 2 
It was hypothesized that there would be no difference 
between the foreign students with previous technical work 
experience and those without technical work experience when 
rating the relevance of U.S. education to their role in the 
technical development of their home countries. 
Question 12.1 in the questionnaire was designed to measure the 
extent to which the respondents felt their education in the U.S. 
would prepare them in the technical development of their countries. 
A t-test was carried out on the overall mean of the responses to 
that question. 
At an alpha level of 0.05 and degrees of freedom of 177 the 
critical values were +1.96. The t-value calculated (T = 0.5359) 
shown in Table 8 falls between the critical values. Therefore 
the difference was not significant and the null hypothesis failed 
to be rejected. Therefore, foreign students with previous work 
experience were not different from the foreign students without 
work experience, with regards to the relevancy of an U.S. 
education to their role in the technical development of their 
home countries as effective. 
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Table 8. t-test procedure for hypothesis 2 
VARIABLE: 12.1 
EGRP N MEAN STD DEV T DF PROB > 1T1 
1 66 3.378 
2 113 3.256 
1.43 
1.49 0.5359 177. 0 0.5927 
critical values = 
alpha = 
±1.96 
0.05 
^2o : "21 " "22 
U2i= mean of students with work experience 
U22~ mean of students without previous work experience 
Hypothesis 3 
It was hypothesized that there would be no difference 
between foreign students who are committed to return home and 
those without the commitments when rating their U.S. training 
relevance to their role in the development effort. 
Questions 12.1 and 12.2 in the instrument were designed to 
measure the respondents' expectations of U.S. training for their 
role in the technical development and performance of their jobs. 
Two T-tests were carried out on the overall mean of the responses 
to those two questions. 
As Table 9 shows, t-values calculated for the questions 12.1 
and 12.2 were 0.4762 and -0.9506 respectively. By comparing 
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these values with the critical values (+1.96) at an alpha level 
of 0.05 and degrees of freedom of 139, the difference was not 
significant and failed to reject the null hypothesis. Therefore, 
foreign students committed to returning home, have the same mean 
rating of the relevance of their U.S. training as the foreign 
students uncommitted to returning home. 
Table 9 shows two different t-statistics for questions 12.1 
and 12.2, one shows a positive value of 0.4762 and the other one 
shows a negative value of -0.9506. This may be due to the 
factors such as: random variation or different perceptions of 
the respondents from these two questions in the questionnaire. 
The table also shows that three were only 141 responses to the 
questions dealing with this hypothesis and the rest of the 179 
students sampled simply did not respond to those questions. 
Table 9. t-test procedure for hypothesis 3 
VARIABLE: 12.1 
CGRP N MEAN STD DEV T DF PROB > |T 
1 44 3.386 1.512 
2 97 3.257 1.473 0.4762 139.0 0.6347 
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Table  9 .  (cont inued)  
VARIABLE: 12.2 
CGRP N MEAN STD DEV T DF PROB > |T| 
1 44 3.340 1.429 
2 97 3.587 1.427 -0.9506 139.0 0.3434 
"3o : "31 " "32 
U3i= mean for students committed to return. 
U32= mean for students uncommitted to return. 
critical values = ±1.98 
alpha = 0.05 
Hypothesis 4 
It was hypothesized that there would not be a difference 
between students with career goals and others without career 
goals when rating their training relevance to their needs. 
Questions 12.5, 12.6, and 12.7 were designed to measure the 
two groups of students in this hypothesis. Three separate t-
tests were carried out between the two groups of the students, 
and each one of the questions mentioned above. Results of these 
t-tests are listed in table 10. 
By comparing those three t-values calculated and the 
critical values obtained from the t-table, the hypothesis of no 
difference between the groups is rejected for questions 12.5 
(achievement of goals) and 12.6 (transfer of technology), but is 
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not rejected for question 12.7 (achieving educational needs). 
Therefore students with career goals have rated the effectiveness 
of their U.S. education in: the achievement of their career goals 
and transfer of technology to their home countries differently 
than the students without career goals. But there was no 
difference between two groups of these students when they rated 
their training relevant to their needs when asked about the 
achievement of their educational needs in the United States. 
Table 10. t-test procedure for hypothesis 4 
VARIABLE: 12.5 
GGRP N MEAN STD DEV T DF PROB > |T| 
1 143 3.804 1.274 
2 36 3.083 1.480 2 .9341 177.0 0.0038 
VARIABLE: 12.6 
GGRP N MEAN STD DEV T DF PROB > |T| 
1 143 3.328 1.330 
2 36 2.583 1.422 2, .9621 177.0 0.0035 
VARIABLE: 12.7 
GGRP N MEAN STD DEV T DF PROB > |T| 
1 143 3.748 1.286 
2 36 3.416 1.401 1. 3576 177.0 0.1763 
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Table  10.  (cont inued)  
H40 : "41 = U42 
mean of students with career goals. 
U42~ mean of students without career goals. 
critical value = +1.96 
alpha = 0.05 
Hypothesis 5 
It was hypothesized that there would be no difference 
between students who did not play a major role in drawing up 
their program of study and those who were given the opportunity 
to do so when rating their training relevant to their needs. 
Questions 12.5, 12.6, and 12.7 were designed to measure the 
two groups of the students in this hypothesis. Three t-tests 
were carried out between the two groups of students one for each 
of the questions named above. Results of those t-tests are 
tabulated in table 11. 
By comparing the t-values calculated and the critical values 
obtained from the t-table, one fails to reject the null 
hypothesis of no differences for all three questions. The 
researcher can conclude that there is no difference between the 
students with a major role in drawing up their program of study 
and those who do not have a role when those students rate their 
training in the U.S. 
There were 178 responses to the questions used for this 
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hypothesis. Therefore, there was one respondent in the study who 
did not respond to 1 the questions 12.5, 12.6, and 12.7 in the 
questionnaire. 
Table 11. t-test procedure for hypothesis 5 
VARIABLE: 12.5 
PGRP N MEAN STD DEV T DF PROB > |T| 
1 149 
2 29 
3.684 
3.517 
1.370 
1.242 0.6100 176. ,0 0.5426 
VARIABLE: 12.6 
PGRP N MEAN STD DEV T DF PROB > |T| 
1 149 
2 29 
3.228 
2.896 
1.385 
1.345 1.1845 176. 0 0.2378 
VARIABLE: 12.7 
PGRP N MEAN STD DEV T DF PROB > |T| 
1 149 
2 29 
3.724 
3.482 
1.309 
1.352 0.9061 176. 0 0.3661 
«50 : "51 = "52 
U52= mean of students who played a major 
role in drawing up their program of study. 
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Table  11.  (cont inued)  
U52= mean of students who did not play a major 
role in drawing up their program of study. 
critical values = +1.96 
alpha = 0.05 
Hypothesis 6 
It was hypothesized that there would be no difference 
between students who have been in the United States for more than 
1 year and those who have been in the U.S. for less than 1 year 
when rating the relevance of their education to their future 
needs. 
Questions 12.5, 12.6, and 12.7 were designed to measure the 
extent to which the two groups of the respondents, felt that 
their education was relevant to their future needs. Three t-
tests were carried out to analyze the groups' responses in 
relation to the three questions named above. Results of those t-
tests are tabulated in table 12. 
By comparing the t-values calculated with the critical 
values obtained from t-table, one fails to reject the null 
hypothesis of no difference for all of the three questions 
related to this hypothesis. This means that there is not a 
significant difference between students who have been in the U.S. 
for more than 1 year and those who have been in the U.S. for less 
than 1 year when rating the relevance of their education to their 
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needs .  
Table 12 shows three different t-statistics for questions 
12.5, 12.6, and 12.7. One of the t-statistics is a positive 
value of 0.3620 and the other two are negative values of -0.9632, 
and -0.0454. This may be due to the factors such as: random 
variation, or different perceptions from these three questions in 
the questionnaire. 
Table 12. t-test procedure for hypothesis 6 
VARIABLE: 12.5 
YGRP N MEAN STD DEV T DF PROB > |T| 
1 71 3.704 1.387 
2 108 3.629 1.322 0.3620 177.0 0.7178 
VARIABLE: 12.6 
YGRP N MEAN STD DEV T DF PROB > 1T| 
4 
1 71 3.056 1.361 
2 108 3.259 1.390 -0.9632 177.0 0.3368 
VARIABLE: 12.7 
YGRP N MEAN STD DEV T DF PROB > T 
1 71 3.676 1.317 
2 108 3.685 1.315 -0.0454 177.0 0.9639 
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Table  12.  (cont inued)  
Hôo : "61 = "62 
mean of students who have been in the U.S. 
for more than 1 year. 
ug2= mean of students who have been in the U.S. 
for less than 1 year. 
critical values = ±1.96 
alpha = 0.05 
Hypothesis 7 
It was hypothesized that there would be no difference 
between the opinions held by graduate students and those held by 
undergraduate students regarding the adjustment or revision of 
current university curricula to make them more relevant to 
foreign students' needs. 
Graduate and undergraduate students were asked to recommend 
whether the curricula in U.S. universities should be adjusted or 
reviesed in order to make foreign studendt education more 
relevant. 
Respondents had three options to answer question 13 in the 
questionaire. Those three options were yes, no, and not sure. 
The two group with definite opinion (yes or no) in regard to this 
question were considered for statistical analysis, but the group 
with no opinion was disregarded in the analysis. 
The binomial distribution for comparison of proportions in 
81 
independent samples was used to test this hypothesis. According 
to Snedecor and Cochran (1980) this procedure is used when a 
population consist of only two kinds of elements such as: odd or 
even, pass or fail, male or female, etc. In this case there were 
only two kinds of elements involved in the analyses (yes and no 
responses). 
The null hypothesis of no difference between the two groups 
(graduate and undergraduate students) is rejected since the z 
value claculated is 2.29 (Table 13) which is larger than the 
critical value of ±1.98. Therefore, the two groups of 
respondents had different opinions in regard to the revision or 
adjustment of their current university curriculua. 
Table 13. Statistical analysis for hypothesis 7 
VARIABLE: PGRP 
group G U 
number of respondents 
yes 1 24 34 58 those having 
no 2 34 20 54 an opinion 
not sure 36 31 67 the group with 
no opinion 
Total 94 85 179 
Table  13.  (cont inued)  
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H70: PI = P2 
Pi = 34/58 = 0.586 = proportion of graduate's who respond yes to 
question 13 
P2 = 20/54 = 0.370 = proporiton of undergraduate's who respond 
yes to question 13 
p = 54/112 = 0.4821 q = 58/112 = 0.5179 
Pi - P2 (0.586 - 0.370) 
z = = 
pq (1/ni + l/ng) 54/112 (58/112) (l/58 + 1/54) 
z = 2.29 
Some General Results of the Analysis 
of the Data Collected 
This section points out some of the findings from the 
analysis of the data. Table 14, below, shows that 21.2 percent 
of the sample was undecided about returning home after the 
completion of their education in the United States, 24.6 percent 
of the sample was uncommitted, and 54.1 percent was committed 
to return home. Therefore, a majority of the people in this 
study was willing to return to their home countries after 
completing their education in the United States. 
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Table 14. Students' level of commitment to return to 
their home countries 
COMMIT 
CUMULATIVE CUMULATIVE 
FREQUENCY PERCENT FREQUENCY PERCENT 
1. Definitely uncomm 10 5.6 
2. Very much uncomm 8 4.5 
3. Somewhat uncomm 26 14.5 
4. I cannot say 38 21.2 
5. Somewhat comm 28 15.6 
6. Very much comm 33 18.4 
7. Definitely comm 36 20.1 
10 
18 
44 
82 
110 
143 
179 
5.6 
10.1 
24.6 
45.8 
61.5 
79.9 
100.0 
Table 15 shows the importance of the factors essential to a 
student's decision to remain in the United States. One of the 
most important factors recognized by the respondents in their 
decision to stay in the U.S. was a good job offer in the U.S. 
The data also show that about one third of the respondents 
believed that nothing would make them stay permanently in the 
U.S. 
Numbers listed under the column heading "stay", in Table 15 
represent the seven choices under question number five in the 
questionnaire. The respondents who marked any of those seven 
questions were assigned a number one. The same way, if the 
respondents did not mark any of those seven options they were 
assigned a zero number. Therefore a respondent who marked 
options 2,4,5,and 7, was coded in the data as: 0101101. This 
procedure was used to facilitate coding of the data. 
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Table 15. Factors involved in the respondents' decision 
to stay in the United States 
CUMULATIVE CUMULATIVE 
STAY FREQUENCY PERCENT FREQUENCY PERCENT 
1234567 
0 2 1 .1 2 1 .1 
1 42 23 .5 44 24 .6 
10 7 3 .9 51 28 .5 
11 2 1 .1 53 29 .6 
100 6 3 .4 59 33 .0 
110 1 0 .6 60 33 .5 
1000 36 20 .1 96 53 .6 
1001 2 1 .1 98 54 .7 
1010 1 0 . 6 99 55 .3 
1100 4 2 .2 103 57 .5 
1101 1 0 .6 104 58 .1 
10000 11 6 .1 115 64, .2 
10001 2 1, .1 117 6 5  .4 
11000 6 3, .4 123 68, .7 
11001 1 0, .6 124 69, .3 
11100 2 1 ,  1 126 70, ,4 
100000 6 3, ,4 132 73. ,7 
100001 3 1, ,7 135 75. ,4 
100010 3 1, ,7 138 77. ,1 
101000 2 1. ,1 140 78. 2 
101100 2 1. ,1 142 79. 3 
101101 2 1. ,1 144 80. 4 
110000 2 1. ,1 146 81. 6 
110001 1 0. 6 147 82. 1 
110011 1 0. 6 148 82. 7 
110100 1 0. 6 149 83. 2 
111000 2 1. 1 151 84. 4 
1000000 4 2. 2 155 86. 6 
1000001 1 0. 6 156 87. 2 
1000100 1 0. 6 157 87. 7 
1001000 2 1. 1 159 88. 8 
1001010 1 0. 6 160 89. 4 
1001100 1 0. 6 161 89. 9 
1010000 2 1. 1 163 91. 1 
1011000 4 2. 2 167 93. 3 
1100000 2 1. 1 169 94. 4 
1101100 1 0. 6 170 95. 0 
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Table  15.  (cont inued)  
CUMULATIVE CUMULATIVE 
STAY FREQUENCY PERCENT FREQUENCY PERCENT 
1234567 
1101101 2 1.1 172 96.1 
1110000 2 1.1 174 97.2 
1111000 3 1.7 177 98.9 
1111100 2 1.1 179 100.0 
Table 16 shows that 63.1 percent of the respondents did not 
have any work experience, 26.3 percent had some work experience, 
and 10.6 percent had a lot of work experience. These results 
indicate that almost two third of the foreign students enrolled 
in the three Iowa regents universities lack previous work 
experience. 
Table 16. Respondents' levels of work experience 
CUMULATIVE CUMULATIVE 
EXPER FREQUENCY PERCENT FREQUENCY PERCENT 
1. Lots of experience 19 10.6 19 10.6 
2. Some experience 47 26.3 66 36.9 
3. No experience at all 113 63.1 179 100.0 
Among the 179 foreign students surveyed, 143 students (74.9%) 
responded yes to the question asking them if they had a specific 
goal to achieve in their careers (Table 17). 
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Table 17. Number of respondents with/without a specific 
goal to achieve in their careers 
CUMULATIVE CUMULATIVE 
GOAL FREQUENCY PERCENT FREQUENCY PERCENT 
1. Yes, I have 143 79.9 143 79.9 
2. No, I am thinking 25 14.0 168 93.9 
3. No, I don't have 11 6.1 179 100.0 
Table 18 shows that 53.6 percent of the respondents had a major 
role in drawing up their program of study. The table also shows 
that 29.6 percent had a partial role in their program of study. 
Table 18. Respondents' role in their program of study 
CUMULATIVE CUMULATIVE 
POS FREQUENCY PERCENT FREQUENCY PERCENT 
0. No response 1 0.6 1 0.6 
1. Yes, I had a major role 96 53.6 97 54.2 
2. Yes, I had a partial role 53 29.6 150 83.8 
3. No, I didn't have any 17 9.5 167 93.3 
4. No, I don't have a p.o.s. 12 6.7 179 100.0 
In response to the question which asked if the respondents 
were trying to find a job in their home country, only 7.3 percent 
said yes and the rest (92.7%) of the sample gave negative or 
other answers. Table 19 shows all of the responses given to that 
question. 
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Table 19. Distribution of respondents by their attempt 
to find a job in their home countries 
CUMULATIVE CUMULATIVE 
FIJOB FREQUENCY PERCENT FREQUENCY PERCENT 
1. Yes, I am 13 7.3 13 7.3 
2. No, but I plan to 48 26.8 61 34.1 
do so 
3. No, I don't have 74 41.3 135 75.4 
plans yet 
4. No, because I have 36 20.1 171 95.5 
a job waiting for 
me 
5. Other reasons 8 4.5 179 100.0 
Thirty-two point four percent (32.4%) of the respondents, 
which were asked whether U.S. universities should adjust or 
revise their university curricula answered yes, 30.2% answered 
no, and more than one third of the respondents (37.4%) answered 
not sure. Table 20 shows all of the points mentioned above. 
Table 20. Distribution of respondents based on their 
recommendation to revise or adjust their 
university curriculua 
CUMULATIVE CUMULATIVE 
RECOM FREQUENCY PERCENT FREQUENCY PERCENT 
1. yes 58 32.4 58 32.4 
2. No 54 30.2 112 62.6 
3. Not sure 67 37.4 179 100.0 
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Table 21 is comprised of fifteen different sections. In 
each section, a factor is stated and then followed by a frequency 
table for that particular factor. A capital "E" next to a factor 
shows that it has been recognized as an effective factor in 
receiving an education relevant to the needs of their home 
countries by the majority (60% and higher) of the respondents. 
Number 1 in the table shows effectiveness of a factor, number 7 
shows ineffectiveness of a factor. 
Table 21. Factors recognized as effective/ineffective 
by the respondents in their attempt to 
receive an education relevant to the 
needs of their countries 
"E" A BROAD EDUCATION 
CUMULATIVE CUMULATIVE 
RIA FREQUENCY PERCENT FREQUENCY PERCENT 
1 63 35, .2 63 35 .2 
2 46 25, ,7 109 60 .9 
3 30 16, .8 139 77 .7 
4 23 12, ,8 162 90 .5 
5 4 2. ,2 166 92 .7 
6 7 3. ,9 173 96 .6 
7 3 1. ,7 176 98 .3 
didn't answer 3 1. ,7 179 100 .0 
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Table  21.  (cont inued)  
"E" TECHNICAL TRAINING AND KNOWLEDGE IN THE U.S. 
CUMULATIVE CUMULATIVE 
R2A FREQUENCY PERCENT FREQUENCY PERCENT 
1 59 33 .0 59 33 .0 
2 57 31, .8 116 64 .8 
3 34 19, .0 150 83, .8 
4 13 7, .3 163 91, ,1 
5 6 3, ,4 169 94, ,4 
6 5 2, ,8 174 97, ,2 
7 3 1. ,7 177 98. 9 
didn't answer 2 1. ,1 179 100. ,0 
"E" DEVELOPING RESEARCH SKILLS 
CUMULATIVE CUMULATIVE 
R3A FREQUENCY PERCENT FREQUENCY PERCENT 
1 58 32.4 58 32.4 
2 46 25.7 104 58.1 
3 28 15.6 132 73.7 
4 27 15.1 159 88.8 
5 8 4.5 167 93.3 
6 4 2.2 171 95.5 
7 4 2.2 175 97.7 
n't answer 4 2.2 179 100.0 
"E" GAINING PRACTICAL EXPERIENCE IN THE U.S. 
CUMULATIVE CUMULATIVE 
R4A FREQUENCY PERCENT FREQUENCY PERCENT 
1 55 30.7 
2 32 17.9 
3 36 20.1 
4 20 11.2 
5 12 6.7 
6  1 1  6 . 1  
7 9 5.0 
didn't  answer 4  2 .2  
55 30.7 
87 48.6 
123 68.7 
143 79.9 
155 86.6 
166 92.7 
175 97.7 
179 100.0 
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Table  21.  (cont inued)  
"E" GETTING TO KNOW U.S. PROFESSIONALS IN YOUR FIELD 
CUMULATIVE CUMULATIVE 
R5A FREQUENCY PERCENT FREQUENCY PERCENT 
1 37 20.7 37 20.7 
2 42 23.5 79 44.2 
3 39 21.8 118 66.0 
4 31 17.3 149 83.3 
5 12 6.7 161 90.0 
6 6 3.4 167 93.4 
7 9 5.0 176 98.4 
dn ' t answer 3 1.7 179 100.0 
"E" GETTING TO SEE THE TREND OF DEVELOPMENT IN THE U.S. 
CUMULATIVE CUMULATIVE 
R6A FREQUENCY PERCENT FREQUENCY PERCENT 
1 42 23.5 42 23.5 
2 42 23.5 84 47.0 
3 36 20.1 120 67.1 
4 23 12.8 143 79.9 
5 20 11.2 163 91.1 
6 5 2.8 168 93.9 
7 7 3.9 175 97.8 
dn " t answer 4 2.2 179 100.0 
TAKING COURSES SPECIFICALLY DESIGNED FOR FOREIGN STUDENTS 
CUMULATIVE CUMULATIVE 
R7A FREQUENCY PERCENT FREQUENCY PERCENT 
1 5 2.8 
2  1 8  1 0 . 1  
3 32 17.9 
4 42 23.5 
5 21 11.7 
6 23 12.8 
7 32 17.9 
didn't  answer 6  3 .4  
5 2.8 
23 12.9 
55 30.8 
97 54.3 
118 66.0 
141 78.8 
173 96.7 
179 100.0 
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Table  21.  (cont inued)  
TAKING BASIC REQUIREMENTS 
CUMULATIVE CUMULATIVE 
R8A FREQUENCY PERCENT FREQUENCY PERCENT 
1 39 21.8 39 21.8 
2 30 16.8 69 38.6 
3 23 12.8 92 51.8 
4 30 16.8 122 68.2 
5 19 10.6 141 78.8 
6 14 7.8 155 86.6 
7 20 11.2 175 97.8 
dn ' t answer 4 2.2 179 100.0 
"E" TAKING COURSES DEALING WITH "ADVANCED TECHNOLOGIES" 
CUMULATIVE CUMULATIVE 
R9A FREQUENCY PERCENT FREQUENCY PERCENT 
1 44 24.6 44 24.6 
2 38 21.2 82 45.8 
3 26 14.5 108 60.3 
4 35 19.6 143 79.9 
5 15 8.4 158 88.3 
6 8 4.5 166 92.8 
7 8 4.5 174 97.3 
dn ' t answer 5 2.8 179 100.0 
TAKING COURSES DEALING WITH "OLD TECHNOLOGIES" 
CUMULATIVE CUMULATIVE 
RlOA FREQUENCY PERCENT FREQUENCY PERCENT 
1 23 12.8 23 12.8 
2 26 14.5 49 27.3 
3 33 18.4 82 45.7 
4 41 22.9 123 68.6 
5 21 11.7 144 80.3 
6 15 8.4 159 88.7 
7 15 8.4 174 97.1 
't answer 5 2.8 179 100.0 
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Table  21.  (cont inued)  
TAKING COURSES IN MANAGEMENT, LEADERSHIP, ETC. 
CUMULATIVE CUMULATIVE 
RllA FREQUENCY PERCENT FREQUENCY PERCENT 
1 33 18.4 33 18.4 
2 30 16.8 63 35.2 
3 34 19.0 97 54.2 
4 33 18.4 130 72.6 
5 14 7.8 144 80.4 
6 14 7.8 158 88.2 
7 17 9.5 175 97.7 
't answer 4 2.2 179 100.0 
DOING A THESIS OR DISSERTATION ABOUT YOUR HOME COUNTRY'S 
PROBLEMS 
CUMULATIVE CUMULATIVE 
R12A FREQUENCY PERCENT FREQUENCY PERCENT 
1 23 12.8 23 12.8 
2 24 13.4 47 26.2 
3 30 16.8 77 43.0 
4 34 19.0 111 62.0 
5 20 11.2 131 73.2 
6 10 5.6 141 78.8 
7 31 17.3 172 96.1 
didn't answer 7 3.9 179 100.0 
"E" HAVING AN INTERNSHIP PROGRAM IN A U.S. INDUSTRY 
CUMULATIVE CUMULATIVE 
R13A FREQUENCY PERCENT FREQUENCY PERCENT 
1 45 25.1 45 25.1 
2 37 20.7 82 45.8 
3 29 16.2 111 62.0 
4 25 14.0 136 76.0 
5 8 4.5 144 80.5 
6 7 3.9 151 84.4 
7 21 11.7 172 96.1 
't answer 7 3.9 179 100.0 
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Table  21.  (cont inued)  
"E" HAVING AN EXPERIENCE AS A TEACHING ASSISTANT 
CUMULATIVE CUMULATIVE 
RIAA FREQUENCY PERCENT FREQUENCY PERCENT 
1 45 25.1 45 25.1 
2 43 24.0 88 49.1 
3 28 15.6 116 64.7 
4 25 14.0 141 78.7 
5 10 5.6 151 84.3 
6 3 1.7 154 86.0 
7 18 10.1 172 96.1 
't answer 7 3.9 179 100.0 
"E" HAVING AN EXPERIENCE AS A RESEARCH ASSISTANT 
CUMULATIVE CUMULATIVE 
R15A FREQUENCY PERCENT FREQUENCY PERCENT 
1 58 32 .4  58 32.4 
2 50 27.9 108 60.3 
3 22 12.3 130 72.6 
4 18 10.1 148 82.7 
5 8 4.5 156 87.2 
6 3 1.7 159 88.9 
7 13 7.3 172 96.2 
didn't answer 7 3.9 179 100.0 
Table 22 is also comprised of fifteen different sections. 
In each section a factor is stated, followed by a frequency table 
for that particular factor. A capital "A" is printed next to the 
factors which have been accomplished by an majority (54% and 
higher) of the respondents. In addition, factors which have not 
been accomplished by a majority of the respondents are 
distinguished by "UNA" beside them. Number one shows 
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accomplishment of a factor, number 7 shows unaccomplishment of 
that factor. 
Table 22. Factors accomplished/unaccomplished by respondents 
in their attempt to receive an education relevant 
to the needs of their countries 
"A" A BROAD EDUCATION 
CUMULATIVE CUMULATIVE 
RIB FREQUENCY PERCENT FREQUENCY PERCENT 
1 " 43 24.0 
2 47 26.3 
3 35 19.6 
4 18 10.1 
5 9 5.0 
6 7 3.9 
7 12 6.7 
didn't answer 8 4.5 
43 24 
90 50.3 
125 69.9 
143 80.0 
152 85.0 
159 88.9 
171 95.6 
179 100.0 
"A" TECHNICAL TRAINING AND KNOWLEDGE IN THE U.S. 
CUMULATIVE CUMULATIVE 
R2B FREQUENCY PERCENT FREQUENCY PERCENT 
1 26 14.5 
2 41 22.9 
3 34 19.0 
4 23 12.8 
5 10 5.6 
6 12 6.7 
7 26 14.5 
didn't answer 7 3.9 
26 14.5 
67 37.4 
101 56.4 
124 69.2 
134 74.8 
146 81.4 
172 96.0 
179 100.0 
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Table  22.  (cont inued)  
"A" DEVELOPING RESEARCH SKILLS 
CUMULATIVE CUMULATIVE 
R3B FREQUENCY PERCENT FREQUENCY PERCENT 
1 29 16.2 29 16.2 
2 43 24.0 72 40.2 
3 27 15.1 99 55.3 
4 22 12.3 121 67.6 
5 14 7.8 135 75.4 
6 11 6.1 146 81.5 
7 25 14.0 171 95.5 
dn't answer 8 4.5 179 100.0 
GAINING PRACTICAL EXPERIENCE IN THE U.S. 
CUMULATIVE CUMULATIVE 
R4B FREQUENCY PERCENT FREQUENCY PERCENT 
1 17 9.5 17 9.5 
2 22 12.3 39 21.8 
3 34 19.0 73 40.8 
4 24 13.4 97 54.2 
5 13 7.3 110 61.5 
6 16 8.9 126 70.4 
7 45 25.1 171 95.5 
dn ' t answer 8 4.5 179 100.0 
GETTING TO KNOW U.S. PROFESSIONALS IN YOUR FIELD 
CUMULATIVE CUMULATIVE 
R5B FREQUENCY PERCENT FREQUENCY PERCENT 
1  1 8  1 0 . 1  
2 25 14.0 
3 28 15.6 
4 30 16.8 
5 23 12.8 
6 14 7.8 
7 33 18.4 
didn't  answer 8  4 .5  
18 10.1 
43 24.1 
71 39.7 
101 56.5 
124 69.3 
138 77.1 
171 95.5 
179 100.0 
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Table  22.  (cont inued)  
"A" GETTING TO SEE THE TREND OF DEVELOPMENT IN THE U.S. 
CUMULATIVE CUMULATIVE 
R6B FREQUENCY PERCENT FREQUENCY PERCENT 
1 27 15.1 27 15.1 
2 32 17.9 59 33.0 
3 38 21.2 97 54.2 
4 33 18.4 130 72.6 
5 15 8.4 145 81.0 
6 8 4.5 153 85.5 
7 18 10.1 171 95.6 
dn't answer 8 4.5 179 100.0 
"UNA" TAKING COURSES SPECIFICALLY DESIGNED FOR FOREIGN STUDENTS 
CUMULATIVE CUMULATIVE 
R7B FREQUENCY PERCENT FREQUENCY PERCENT 
1 15 8.4 15 8.4 
2 12 6.7 27 15.1 
3 15 8.4 42 23.5 
4 24 13.4 66 36.9 
5 21 11.7 87 48.6 
6 25 14.0 112 62.6 
7 55 30.7 167 93.3 
't answer 12 6.7 179 100.0 
"A" TAKING BASIC REQUIREMENTS 
CUMULATIVE CUMULATIVE 
R8B FREQUENCY PERCENT FREQUENCY PERCENT 
1 44 24.6 44 24.6 
2 26 14.5 70 39.1 
3 29 16.2 99 55.3 
4 23 12.8 122 68.1 
5 12 6.7 134 74.8 
6 10 5.6 144 80.4 
7 24 13.4 168 93.8 
•t answer 11 6.1 179 100.0 
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Table  22.  (cont inued)  
TAKING COURSES DEALING in "ADVANCED TECHNOLOGIES" 
CUMULATIVE CUMULATIVE 
R9B FREQUENCY PERCENT FREQUENCY PERCENT 
1 13 7.3 13 7.3 
2 28 15.6 41 22.9 
3 32 17.9 73 40.8 
4 31 17.3 104 58.1 
5 7 3.9 111 62.0 
6 18 10.1 129 72.1 
7 38 21.2 167 93.3 
't answer 12 6.7 179 100.0 
TAKING COURSES DEALING in "OLD TECHNOLOGIES" 
CUMULATIVE CUMULATIVE 
RlOB FREQUENCY PERCENT FREQUENCY PERCEN 
1 15 8.4 15 7.3 
2 17 9.5 32 17.9 
3 23 12.8 55 30.7 
4 26 14.5 81 45.2 
5 25 14.0 106 59.2 
6 22 12.3 128 71.3 
7 39 21.8 167 93.3 
't answer 12 6.7 179 100.0 
"UNA" TAKING COURSES IN MANAGEMENT, LEADERSHIP, ETC. 
CUMULATIVE CUMULATIVE 
RUB FREQUENCY PERCENT FREQUENCY PERCENT 
1 17 9.5 17 9.5 
2 15 8.4 32 17.9 
3 21 11.7 53 29.6 
4 29 16.2 82 45.8 
5 26 14.5 108 60.3 
6 22 12.3 130 72.6 
7 39 21.8 169 94.4 
't answer 10 5.6 179 100.0 
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Table  22.  (cont inued)  
"UNA" DOING A THESIS OR DISSERTATION ABOUT YOUR HOME COUNTRY'S 
PROBLEMS 
CUMULATIVE CUMULATIVE 
R12B FREQUENCY PERCENT FREQUENCY PERCENT 
1 3 1.7 3 1.7 
2 10 5.6 13 7.3 
3 18 10.1 31 17.4 
4 21 11.7 52 29.1 
5 16 8.9 68 38.0 
6 29 16.2 97 54.2 
7 69 38.5 166 92.7 
't answer 13 7.3 179 100.0 
"UNA" HAVING AN INTERNSHIP IN AN U.S. INDUSTRY 
CUMULATIVE CUMULATIVE 
R13B FREQUENCY PERCENT FREQUENCY PERCENT 
1 9 5.0 9 5.0 
2 11 6.1 20 11.1 
3 13 7.3 33 18.4 
4 15 8.4 48 26.8 
5 9 5.0 57 31.8 
6 26 14.5 83 46.3 
7 84 46.9 167 93.2 
answer 12 6.7 179 100.0 
HAVING AN EXPERIENCE AS A TEACHING ASSISTANT 
CUMULATIVE CUMULATIVE 
R14B FREQUENCY PERCENT FREQUENCY PERCENT 
1 26 14.5 26 14.5 
2 15 8.4 41 22.9 
3 18 10.1 59 33.0 
4 13 7.3 72 40.3 
5 10 5.6 82 45.9 
6 18 10.1 100 56.0 
7 67 37.4 167 93.4 
't answer 12 6.7 179 100.0 
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Table  22.  (cont inued)  
HAVING AN EXPERIENCE AS A RESEARCH ASSISTANT 
CUMULATIVE CUMULATIVE 
R15B FREQUENCY PERCENT FREQUENCY PERCENT 
1 31 17.3 31 17.3 
2 27 15.1 58 32.4 
3 23 12.8 81 45.2 
4 15 8.4 96 53.6 
5 6 3.4 102 57.0 
6 13 7.3 115 64.0 
7 53 29.6 168 93.9 
't answer 11 6.1 179 100.0 
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CHAPTER V. SUMMARY, CONCLUSION, AND RECOMMENDATIONS 
The summary of the study, conclusions, discussions, and 
recommendations are presented here respectively, based on the 
findings. 
Summary 
Restatement of the Problem 
Gorernments in developing countries, as well as foreign 
students have been concerned about the relevance of U.S. 
technical education to their needs in the development process. 
Additional research was needed to evaluate the relevancy and 
transformation of the technical knowledge foreign students 
receive during their stay in the United States. 
This study was designed to investigate the extent to which 
the university curriculum was perceired to be helpful, and the 
extent to which the learning/training was to be transferable. 
1. To what extent are the curricula of the universities 
perceived to be helpful in preparing the international 
students for their future jobs? 
2. To what extent is the preparation they are receiving perceived 
to be transferable? 
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Restatement of the Purpose 
The purpose of this study was two-fold: 
1. The study was intended to assess the extent to which 
international students studying technically related programs 
perceived and expected their training to help prepare them 
for their role as 'change agents' in the industrial 
development of their home countries. 
2. The study was also intended to identify appropriate 
course work and practical work experiences that would be 
recommended by the foreign students to improve their 
technical education program in the United States. 
Previous chapters in this study included: 
1. An introduction describing the background of the study 
that led to the formulation of the research problem, 
research hypotheses, and the procedures for the analysis 
techniques used in this study. 
2. A comprehensive review of literature on issues such as: 
Education - A technology transfer mechanism, Appropriate 
curriculum. Relevance of U.S. educational programs for 
foreign students. Needs and attitudes of foreign students 
toward technical work experience, Relevant research on the 
technical education of foreign students in the United 
States, and Problems involved in education of foreign 
students. Some background information about the number of 
foreign students in the United States was also reviewed. 
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3. A description of the methodology and procedures used in the 
collection of data and the techniques used to analyze the 
collected data is provided. 
4. A description of the analysis of data and the findings. 
In the following section, the findings presented in chapter four 
are summarized, and conclusions are drawn and discussed. 
Conclusions 
Based on the findings from the study, the following 
conclusions were drawn. 
Graduate and undergraduate students held the same opinion in 
relation to the importance of technical training as a part 
of their U.S. education. 
" Foreign students with previous work experience, and those 
without technical work experience, rated similarly the 
relevancy of U.S. education to their role in the technical 
development of their home countries. 
" Foreign students committed to return home rated their U.S. 
training as relevant as the foreign students uncommitted to 
returning home. 
* Students with career goals rated the effectiveness of their 
U.S. education in the achievement of their career goals and 
transfer of technology to their home countries differently 
than the students without career goals. 
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* Students who played a major role in drawing up their program 
of study rated their training in the U.S. as relevant as the 
other group without the major role in their program of 
study. 
* Students who had been in the United States for more than 1 
year and those who had been in the U.S. for less than 1 year 
rated the relevance of their education to their future needs 
the same. 
* Graduate and undergraduate students held different opinions 
in regard to the adjustment or revision of current 
university curricula as far as making them more relevant to 
foreign students' needs. 
An overwhelming number of respondents recognized the 
following factors to be effective in receiving a relevant 
education in the United States. These factors are: 
* A broad education. 
* Technical training and knowledge in the U.S. 
* Developing research skills. 
" Gaining practical experience in the U.S. 
* Getting to know U.S. professionals in your field. 
Getting to see the trend of development in the U.S. 
* Taking courses dealing in 'advanced technologies'. 
* Having internship program in a U.S. industry. 
* Having experience as a teaching assistant. 
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* Having experience as a research assistant. 
A majority of the respondents rated the following 4 factors e 
something which had been accomplished during their education 
the United States. 
* A broad education. 
* Technical training and knowledge in the U.S. 
* Getting to see the trend of development in the U.S. 
Taking basic requirements. 
* Developing research skills. 
In addition, the respondents, overwhelmingly, rated the 
following four factors as something which had not been 
accomplished during their education in the United States. 
'• Doing a thesis or dissertation about your home country's 
problems. 
•< Having an internship in a U.S. industry. 
" Taking courses specifically designed for foreign student 
* Taking courses in management, leadership, etc. 
Discussion 
The significant statistical difference between the two 
groups, with and without career goals, in hypothesis 4, 
underlines the importance of career decision for foreign 
students. Students without career goals often lack a job 
perspective. This uncertainty about their future needs may 
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impair their ability to make decision about a relevant education. 
In this relationship Spaulding and Flack (1976), suggested 
that students who have vague career goals tend to be more 
satisfied with their U.S. education than those with a clear 
career expectation. In this regard Jenkins (1980), points out 
that foreign students should have a thorough knowledge of their 
home country, its culture, and the problems that exist in the 
development, before their departure abroad. Ford (1969), found 
that foreign students who didn't have a job in their home country 
were more apt to consider their educational programs as relevant 
than those who did. Those students who had a job waiting tended 
to have some specific reservations about the relevance of their 
education. Those specific reservations seemed to serve as a goal 
for these students to fulfill during their education in the 
United States. 
Altbach et al. (1985) concluded that there is evidence in 
the literature "... to suggest that those students with set or 
predetermined career goals tend to express dissatisfaction with 
their academic programs more often than those with less 
determined career goals" (p. 32). 
Another statistically significant difference found was 
between graduate and undergraduate students in regard to their 
opinions about the adjustment or revision of current university 
curricula. Most of the undergraduate students answered no, or 
not sure when asked if administrators and faculty in the U.S. 
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should adjust or revise their university curricula. On the 
other hand, graduate students most often recommended that 
university curricula need to be changed. This could be linked to 
what Altbach et al. (1985) wrote about relevance of curricula for 
foreign students. It seems that in general U.S. curricula are 
not particularly suited to the needs of international students 
coming from third world countries, especially with respect to the 
disciplines at the advanced levels. Therefore, one reason that 
most graduate students in this study suggested that the curricula 
should be revised or adjusted, might be because of the 
irrelevance of curricula at the advanced levels than at the 
undergraduate levels. 
Furthermore, graduate students generally are a layer of 
foreign students with more experience and knowledge about their 
areas of study than undergraduates. Therefore, the awareness of 
their needs might have caused them to look for a more relevant 
education in the U.S. and consequently suggested in this study 
that U.S. universities should adjust or revise their curricula to 
make them more relevant to foreign students needs. 
Considering factors under question 15 in the questionnaire 
reveal that factors 1. a broad education, 2. technical training 
and knowledge in the U.S., 3. developing research skills, and 6. 
getting to see the trend of development in the U.S., have been 
recognized both effective and accomplished by the respondents in 
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receiving a relevant education. Factor 13. having an internship 
in an U.S. industry, has been recognized as an effective factor 
but it has not been accomplished by a majority (more than 70%) of 
the respondents in this study. This factor underlines the needs 
of foreign students for more practical training. The need for 
more practical training has been considered in studies such 
as: NAFSA (1980), NAFSA (1982), Hood (1979), Limbird (1981), 
cashman (1987), LeBlance and Cap's (1986), and Jenkins (1980). 
Factor 9. taking courses dealing with "advanced 
technologies" has been recognized by 60.3 percent of the 
respondents in this study to be an effective factor in the 
relevance of foreign student education in U.S. universities. 
This outcome is contradictory to the literature cited for this 
study, and might be due to the participation of a preponderant 
number of subjects from Newly Industrialized Countries (NIC'S) 
such as: Hong Kong, South Korea, and Malaysia. These countries 
(NIC's) are rapidly industrializing, therefore, students from 
these countries recognized the need to prepare themselves in 
advanced technologies. This point of view, may not be shared by 
students from developing countries since technologies in their 
countries are in the infancy stages of development. 
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Recommendations 
The following recommendations were derived from the results 
this study. 
1. University faculty working with foreign students should 
encourage them to think of a career goal in the first year 
of their stay in the United States. 
2. Governments in the developing countries should select and 
send those students abroad who have previous work experience 
and also have a clear idea about the needs and problems 
involved in their work. 
3. U.S. universities should provide foreign students with 
opportunities to gain some practical knowledge, since this 
type of knowledge will be of a great value in the first few 
months when these students return back home. 
4. An overwhelming number of respondents in this study 
recognized factors such as: experience as a teaching 
assistant, and experience as a research assistant as being 
very effective in their future needs. These opportunities 
are especially important for graduate students who will be 
working in a university environment upon their return home. 
The ability to work with their major professors for a few 
years would reinforce the possibility of future contacts, 
which in turn would pave the way for a universal 
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communication between scholars in the world. 
5. A great number of respondents said that a good job 
offered in the U.S. would affect their decision to stay in 
the United States. To prevent this, developing countries 
should promise their students a progressive job in order to 
encourage them to return back home after their education. 
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APPENDIX A. COURSES SUGGESTED BY FOREIGN STUDENTS TO BE 
RELEVANT TO THEIR NEEDS IN TRANSFER OF 
TECHNOLOGY TO THEIR HOME COUNTRIES 
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COURSES SUGGESTED BY FOREIGN STUDENTS TO BE RELEVANT TO THEIR 
NEEDS IN TRANSFER OF TECHNOLOGY TO THEIR HOME COUNTRIES 
Biomedical Engineering 
* Biomaterials 
* Biomedical Instrumentation 
" Biomedical Signal Processing 
System Modelling 
Chemical Engineering 
" Polymers 
'• Reaction Kinetics I.S.U. course number CHE 587 
Civil/Environmental Engineering 
" Biological Processes 
* Biological Treatment Forces 
" Environmental System Modelling 
* Finite Element Analyses 
" Ground water Hydrology 
* Industrial Water Quality 
'•' I.S.U. course // C.E. 334 - Reinforced concrete design 
* I.S.U. course # C.E. 452 - Highway design 
* I.S.U. course // C.E. 485 - Engineering construction 
* I.S.U. course // C.E. 533 - Analy/Matrix method 
" I.S.U. course // C.E. 539 - Prestress concrete 
'• I.S.U. course // C.E. 564 - Advanced soil field test 
" I.S.U. course # C.E. 584 - Fundamental geometrical behavior 
* I.S.U. course // C.E. 587 - Portland cement MIX&PV 
* Physical/Chemical Treatment Forces 
" Pollution Control Technology 
* Water Resources Engineering 
" Water Resources Systems 
Computer Engineering 
•< Advanced signal processing 
'• Operating System 
'• Computer Architecture 
* Design Automation of Digital Systems 
* Electronics 
* Introduction to very large Integrated Bits 
118 
Electrical Engineering 
Digital and Analog Electronic 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
I.S.U. 
Power 
Power 
course 
course 
course 
course 
course 
course 
course 
course 
course 
course 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
E.E. 
205 
206 
331 
421 
422 
434 
475 
476 
512 
524 
System Analysis 
System Control and 
- Electrical circuits I 
- Electrical circuits II 
- Electronics II 
- Communication systems I 
- Communication systems II 
- Analog integrated circuits 
- Designing linear system 
- Control system simulation 
- Advanced elecmg theory 
- Digital signal process 
Operations 
Industrial Education & Technology 
* History of Technology 
Future of Technology 
" Maintenance management 
" Material Handling 
" Material Processing 
" Plant layout 
" Readings in Technology 
" Technology Assessment 
Industrial Engineering 
" Facility Planning 
" I.S.U. course // I.E. 304 -
" I.S.U. course // I.E. 313 -
* I.S.U. course // I.E. 373 -
I.S.U. course // I.E. 518 -
" I.S.U. course // I.E. 541 -
Linear Programming 
" Human Factors 
" Operations Research 
Production Systems 
•' Production Control 
" Simulation 
Engineering economical analysis 
Stochastic analysis 
Method engineering & wk. means 
Digital simulation techniques 
Material control applications 
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Mechanical Engineering 
Advance Hydraulics 
Advance Thermodynamics 
•" Computational Approaches 
* Computational Dynamics 
'• Computer Aided Design for Integration 
* Computer Graphics 
" Dynamics 
" Energy Conservation 
* Experimental Stress Analysis 
" Heat transfer 
" Heating - Ventilation and air conditioning 
" Intermediate Mechanics of Fluids 
" Laser in Industry 
" Machine Design 
" Numerical Analysis 
" Numerical Methods 
" Robotics 
" Principals of Combustion 
" Thermodynamic I & II 
* Vehicle Dynamics 
Nuclear Engineering 
" I.S.U. course # Nuc. E. 201 
" I.S.U. course // Nuc. E. 261 
* I.S.U. course # Nuc. E. 331 
" I.S.U. course # Nuc. E. 361 
- Introduction to Nuclear E. comput 
- Introductory lab—Nuclear E. 
- Fiss. reactor anly. I 
- Rad. detection & measurment 
General Suggestions 
* Offer more courses dealing with New Technologies. 
" Need for more core Engineering courses. 
" Need for more computer science courses. 
Engineering curricula should contain more management courses. 
" Utilization of computers to drive solutions. 
* Include workshop/visit of industrial/cultural/economic exchange 
of the various countries in the curricula. 
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Basic requirements like calculus and physics are essential for 
every student. 
Change system of examination - Emphasize on the practical 
aspects of a course rather than theoretical problem solving. 
Universities should offer courses that deal with solving 
problems prevailed in the foreign countries. 
Students should have the opportunity to do research which is 
related to the problems existing in their own countries. 
Students in technical areas don't need to take a lot of science 
and Humanities. 
Some emphasis on international/global problems, which all 
students (including Americans) are likely to face in future. 
University official responsible for curriculum making should 
try to involve foreign students in curriculum making. 
Foreign students need technical training, and practical 
experience beside learning the theories. 
Include humanities and social science courses dealing with 
other cultures. 
Curriculums should be adjusted with the consideration to 
evaluate and adapt technologies suitable for third world. 
Universities should add internship and practical training to 
their curriculums. 
A broad introduction of latest technologies as well as hands on 
training in related technical fields. 
I feel that what I have been learning in computer engineering 
is far too advance for my country. I think the wide 
technological gap and lack of funds make it an impossible task to 
transfer technology to other underdeveloped countries. 
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APPENDIX B. LETTERS OF CORRESPONDENCE 
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loWd StCltC UniVCrSlt U <?/ science and Technoto Ames, Iowa 50011-3190 
College of Education 
International Education Programs 
N239 Lagomarcino 
Telephone 515-294-7350 
Telex 910-520-1157 ISU Intn l. Ames 
March 30, 1989 
Dear Sir/Madam: 
Mr. Sadat-Hossieny is conducting research related to foreign 
students relativeness of education of US universities. 
He needs to obtain names of foreign students in Engineering 
and Industrial Technology Education to send out survey instruments. 
It would be helpful if we can have the names, country of origin, 
gender, graduate or undergraduate status, current addresses, and 
majors indicated on the roster. 
The data will be analyzed as group data, therefore, the 
anonymity of respondents will be ensured. Please send that roster 
of names to Mr. Hossieny at I. Ed. II, Room B-7, Box 26, IOWA STATE 
UNIVERSITY, Ames, Iowa 50011. 
Sincerely, 
William D. Wolansky, Ph. 
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Date:  Apri l  14 ,  1989 
Dear foreign student  advisor;  
The questionnaires for my study are enclosed. Please type 
your s tudents '  addresses  on the  white  s ide  of  the  quest ionnaire .  
Would you please  ask the students  to  fo l low the instruct ions  
ins ide the cover page,  in  order to  return them to  me.  
S incerely;  
Mort leny 
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Confidential data 
Please do not put your 
name on the questionnaire, 
Dear fellow student: 
I am seeking your assistance concerning the perception of 
students enrolled in university technical programs. The 
relevance of the education foreign students are receiving in the 
U.S. is a critical issue for the success of each one of us when 
we return to our home countries. This study intends to find out 
the extent to which international students studying technical 
programs perceive and expect their training to prepare them for 
their role in the industrial development of their home countries. 
You will need about fifteen to twenty minutes to complete 
this questionnaire. Your assistance is appreciated, and will be 
of great value to me. No postage is required to mail this 
questionnaire. If you have any question, please call me at the 
number listed below. Again, thank you very much for your 
participation in this study. 
Ma]or Professor Co-Major Professor 
MortezaSadat - Hossieny 
(515) 296-8171 
Department of Industrial 
Education & technology 
Iowa State University 
Ames, Iowa 50011 
8 
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IOWA STATE 
Industrial Education and Technology 
Ames, Iowa 50011 
UNIVERSITY 
May 10,1989 
Dear Sir/Madam: 
During the week of April 24, 1989, you were sent a survey with a yellow cover 
page from the Department of Industrial Education and Technology entitled 
"Survey on Foreign Students* Perceptions of the Relevance and Expectations of 
U.S. Educations. As of this date, we have not received a reply from you. 
Your name was selected to participate in this study from a random sample of 
the foreign students registered at Iowa State University, University of Iowa, 
and University of Northern Iowa, during Spring Semester 1989. Because there is 
potential that university curriculums could be revised or adjusted to the needs 
of foreign stiKients, it is very important that we receive a large number of 
replies from students. 
We are particularly interested in your participation in this survey, your 
reactions are important to help make our study successful. It is also important 
to mention that the use of the questionnaires was approved by the Human Subject 
Conmittee both at Iowa State University and University of Iowa, so there would 
not be any risk for you to respond to this questionnaire. 
Please accept our appreciation for your participation in this study. Please 
disregard this request if you have already send the first questionnaire back. 
Sincerely; ^jor .Professor 
Dr. John N. Riley Morteza Sadat-Hossieny ^ 
Industrail Education and Technology 
Iowa State University 
Ames, lA. 50011 
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APPENDIX C. QUESTIONNAIRE 
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SURVEY 
on 
Foreign students Perceptions of 
the Relevance and Expectations 
of U.S. Education 
I - What is your present university classification? 
Please circle one number. 
1. Freshman 5. Master's student 
2. Sophomore 6. Ph.D. student 
3. Junior 7. Special - non degree student 
4. Senior 8. Other (please specify): 
II - Identify your area of study. 
Please circle one number. 
1. Aerospace Engineering 
2. Agriculture Engr. 
3. Biomedical Engr. 
4. Ceramic Engr. 
5. Chemical Engr. 
6. Civil Engr. 
7. Computer Engr. 
8. Construction Engr. 
9. Electrical Engr. 
10. Engr. Mechanics 
11. Engr. Operation 
12. Engr. Science 
13. Industrial Education & Tech. 
14. Industrial Engr. 
15. Industrial Technology 
16. Mechanical Engr. 
17. Metallurgical Engr. 
18. Metallurgy 
19. Mat. Science & Engr. 
20. Nuclear Engr. 
21. Surveying Engr. 
22. Other (please specify): 
III - How long have you been in the United States? 
please enter the total length of stay, include your previous 
times,if this is not your first time in the U.S. 
years and months. 
IV - How much commitment do you have in returning to your home 
country? Please circle one number. 
1. Definitely uncommitted. 
2. Very much uncommitted. 
3. Somewhat uncommitted. 
4. I cannot say. 
5. Somewhat committed. 
6. Very much committed. 
7. Definitely committed. 
1 
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V - Which of the following would affect your decision to stay in 
the U.S.? Please circle the number(s). 
1. Not being able to find a job at home. 
2. Lack of work experience to work in my home country. 
3. Feeling of uncertainty about the type of work I would be 
doing upon my return home. 
4. A good job offer in the U.S. 
5. Political conflict at home. 
6. Other situations (please specify); 
7. Nothing would make me stay permanently in the U.S. 
VI - Did you have work experience in the field you are studying 
now, prior to coming to the United States. Please chech or mark 
your answer? 
( ) Yes, I had a lot. 
( ) Yes, I had some. 
( ) No, not at all. 
VII - Do you have a specific goal to achieve in your career? 
( ) Yes, I have. 
( ) No, I am thinking about one. 
( ) No, I don't have one. 
VIII - Did you have any role in drawing up your program of study? 
(program of study is the list of courses and activities you need 
to complete, in order to graduate). 
( ) Yes, I had a major role. 
( ) Yes, I had a partial role. 
( ) No, I did not have any role. 
( ) No, I don't have a program of study yet. 
IX - Are you trying to find a job in your country now? please 
circle one number. 
1. Yes, I am. 
2. No, but I plan to do so. 
3. No, I don't have any plans yet. 
4. No, because I have a job waiting for me. 
5. Other reasons (please specify): 
2 
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X - Please identify your home country by circling one of the 
numbers below. The list includes only the countries with large 
numbers of students in the U.S. 
Africa 
1.1 - Nigeria 1.6 - Kenya 
1.2 - Ethiopia 1.7 - Sudan 
1.3 - Libya 1.8 - Other (please specify): 
1.4 - Ghana 
1.5 - Egypt 
Asia (south and East) 
2.1 - China 2.5 - Malaysia 
2.2 - Korea 2.6 - Pakistan 
2.3 - India 2.7 - Philippines 
2.4 - Indonesia 2.8 - Thailand 
2.9 - Other (please specify): 
Asia (southwest) 
3.1 - Iran 
3.2 - Lebanon 
3.2 - Israel 
Latin America 
4.1 - Mexico 
4.2 - Venezuela 
4.3 - Cuba 
4.4 - Brazil 
4.5 - Colombia 
3.4 - Jordan 
3.5 - Iraq 
3.6 - Other (please specify): 
4.6 - Chile 
4.7 - Panama 
4.8 - Peru 
4.9 - Other (please specify): 
Europe 
5.1 - Portugal 5.3 - Other (please specify): 
5.2 - Turkey 
3 
XI - Anticipated results Irow your study in the United States. 
If your goal is to receive an education relevant to the needs of 
your country, you might see the following (actors to be 
effective/ineffective in the achievement of your goal, please 
read each item and then answer A. 
Please read the questions again, having in mind that your goal is• 
to receive an education relevant to the needs of your country. 
You might now Indicate in part B if you have accomplished/not 
accomplished your goals. ~ 
1. A broad education. 
2. Technical training and knowledge in the U.S. 
3. Developing research skills. 
4. Gaining practical experience in the U.S. 
5. Getting to know U.S. professionals in your field. 
6. Getting to see the trend of developments in the U.S. 
7. Taking courses specifically designed for foreign 
students. 
8. Taking basic requirements, (such as: mathematics, Physics, 
statics, thermodynamics, etc.) 
9. Taking courses dealing with "advanced technologies", (such 
as courses about: super conductors, space labs, etc.) 
10. Taking courses dealing with "old technologies", (such as 
courses about: mechanization, automation; mass-production, 
etc.) 
11. Taking courses in management, leadership, etc. 
12. Doing a thesis or dissertation about your home country's 
problems. 
13. Having an Internship program in an U.S. industry. 
14. Having an experience as a teaching assistant. 
15. Having an experience as a research assistant. 
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circle one number to indicate 
the effectiveness of the factor 
in achieving your goal. 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 9 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
B. circle one number to 
indicate the degree of 
accomplishment of the 
factor. 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 
w 
6 7 
1 2 3 4 o 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
XII - To what extent do you expect your education in the United 
States, is preparing you in: 
1. Your role in the technical development of your cduntry. 
2. Performing your professional job in your home country. 
3. Your decision to return to your country. 
4. Persuading others to follow your path of study. 
5. The achievement of your career goals. 
6. Transfer of technology to your home country. 
7. Achieving your educational needs. 
XIII - Do you recommend that administrators and faculties in 
U.S. universities, adjust or revise their university curricula 
to make them more relevant to foreign students needs. 
( ) yes (• ) no ( ) not sure 
If yes, comment in what ways should curricula be adjusted or 
revised. 
XIV - Which of the courses you have taken in your major, do you 
think were most relevant to your role in the technical 
development of your country. 
1 
1 
I 
5 
0 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
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APPENDIX D. HUMAN SUBJECT COMMITTEE APPROVAL FORM 
INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA 5TATE UNIVERSITY 
(Please follow the accompanying instructions for completing this form.) 
k) Title of project (please type): Foreign-^33 dents Perceptions of the Relevance nnd o 
pectaliions of their FHucarinn in fhn n,-,-;i" terms of the Technical Develonment of thei. 
©Home Country. I agree to provide the proper surveillance of this project to insure that the r ights and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved wil l  be 
submitted to the committee for review. , 
MORTEZA SADAT-HOSSIENY 3-30-1989 
Typed Named of Principal Investigator Date Signature or Principal Invest^"gator 
I. ED. II Room B7-B 294-8529 
© 
Campus Address Campus Telephone 
3.] Signatures of others (if any) Date Relationship to Principal Investigator 
/ ~ /^•?c/k'^  / cL- s:a.J, 
F '•^ATTACH an additional page(s) (A) describing your proposed research and (B) the 
subjects to be used, (C) indicating any risks or discomforts to the subjects, and 
(0) covering any topics checked below. CHECK all boxes applicable. 
y • 
II Medical clearance necessary before subjects can participate 
I ! Samples (blood, tissue, etc.) from subjects / 4P/> ^ 
I i Administration of substances (foods, drugs, etc.) to subjects 
n Physical exercise or conditioning for subjects 
r~i Deception of subjects " 
I 1 Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 
fx] Subjects in institutions 
I i Research must be approved by another Institution or agency 
(S-J ATTACH an example of the material to be used to obtain informed consent and CHECK, 
which type will be used. 
n Signed informed consent will be obtained. 
Fxi Modif ied informed consent wi l l  be obtained. 
©Month Day Year Anticipated date on which subjects will be first contacted: 4 10 198V 
Anticipated dace f o r  last contact with subjects: 5 20 1989 
r 7.) I f  Applicable: Anticipated date on which audio or visual capes will be erased and(or) 
identifiers will be removed from completed survey instruments: 
9.j  Decision of the Universi ty Committee on the Use of Human Subjects in Researcn: 
I I  Project Approved Q Project not approved Qj No act ion required 
P a t r i c i a  M. Keith 
Name of Committee Chairperson Date Signature or Committee Chairperson 
Date:  March 30,  1989 
Dear committee  chairperson;  
(A)  -  This  s tudy i s  proposed to:  
1 .  Asses  the  extent  to  which internat ional  s tudents  
s tudying technical  re lated programs perceive  and 
expect  their  training to  help prepare them for  their  
role  as  'change agents* in  the industrial  development  
of  their  countries .  
2 .  Ident i fy  appropriate  course  work and pract ical  experiences  
(B)  -  The subjects  to  be used are  the foreign students  from 
three  Iowa regents  univers i t ies  current ly  enrol led for  
the spring of  1989.  The scope of  this  study wi l l  be  l imited 
to  the s tudents  in  industrial  re lated curricula .  
(C)  -  There wi l l  not  be any r isks  or  discomforts  to  the subjects  
who wi l l  be  sampled for  this  study.  The data col lected wi l l  
be  kept  conf ident ial ,  and in  the process  of  analyzing the 
data,  subjects  wi l l  not  be  ident i f ied.  
that  wi l l  be  recommended by the  foreign students  to  
improve their  technical  educat ion programs in  the 
United States .  
Investigator / 
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APPENDIX E, DATA COLLECTED FOR THE STUDY 
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The data gathered from the population surveyed were 
transformed from the questionnaires on a floppy disk. Each 
respondent occupied one line in the file, and each line contained 
64 spaces for different questions. Each independent variable and 
the corresponding number of spaces that it has occupied in the 
file are listed below: 
Three spaces were designated for coding samples' ID numbers. 
Two spaces were designated for the respondents' college ID. 
Variable I occupied one space for university classifications 
which were listed from 1 through 8. 
Variable II occupied two spaces for areas of study which were 
listed from 1 through 21. 
Variable III occupied three spaces. One space for the number of 
years and two spaces for the number of months which a respondent 
has stayed in the U.S. 
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Variable IV occupied one space for the seven different reasons 
listed under that question. 
Variable V occupied seven spaces, since the respondents were 
asked to mark as many of the seven responses as would affect 
their decision to stay in the United States. 
Variables VI, VII, VIII, and IX occupied one space each. 
Variable X occupied two spaces, one space for continent number, 
and another space for country number. 
Variable XI occupied thirty spaces, 15 spaces for the questions 
related to part A, and the other 15 spaces for the questions 
related to the part B of that question. 
Variable XII occupied seven spaces, one for each of the question 
marked. 
Variable XIII occupied one space for the three options which were 
listed under that question. 
The data used for this study are followed in the next four 
pages: 
)23456789o|l23456789o|l234567890|l234567B90ll23456789o|l23456789o|l234567890|l23456789o|l234567B9o|l23456789o|l234567a9o|l234567 89o|l2.14567890|l2 
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4 2 2 1 1 2 2 1 1 5 5 1 1 1 3 4 2 2 3 4 1 3 3 3 3 3 1 0 p 0 0 
3 :2 2 2 2 2 7 7 7 G 1 G G 5 3 7 3 2 4 4 5 4 3 2 3 3 1 1 p p 0 
7 il 1 1 1 1 i? 7 5 1 1 i? 7 4 7 7 i7 7 0 0 0 P 0 4 S 1 il 1 0 0 0 b 0 b 0 2 4 2 i3 4 3 3 4 12 2 3 0 0 :o 0 4 3 3 14 4 s 3 1 il 1 p 1 1 b 
2 a 2 4 2 1 i2 3 1 1 1 ia G 1 7 G IL 4 3 4 2 |4 5 4 4 3 ;o 0 p p 1 
8 is 3 3 4 2 i3 4 4 7 3 i7 7 7 7 5 is 3 0 0 0 0 0 0 0 3 il 1 1 p 1 
4 7 7 1 1 4 7 7 3 7 3 4 7 4 7 4 7 7 5 4 1 4 3 4 5 1 1 0 0 1 b 
3 3 3 2 1 2 2 3 2 3 5 2 3 5 5 2 3 3 3 3 2 3 4 3 4 3 0 1 1 p 0 
7 7 7 2 4 3 5 7 3 6 5 3 6 6 3 7 7 7 1 1 2 1 2 3 2 2 1 1 0 1 1 1 
7 7 2 7 3 2 3 7 2 2 7 7 7 2 2 3 7 7 2 7 5 4 5 4 5 2 1 0 0 0 1 1 
2 12 1 5 7 3 i6 6 3 7 3 17 7 5 7 7 i? 2 1 1 1 14 1 1 1 3 il 0 0 0 0 
2 ;a 5 3 3 1 il 1 7 G 3 i4 7 G G 2 ia 3 5 5 5 13 5 4 4 1 b 1 0 1 1 b 
1 3 3 2 5 4 ÎG 4 2 6 3 i4 5 4 G 7 I3 3 4 5 4 13 5 5 4 1 1 p 0 1 p 
2 I2 1 2 1 1 17 4 1 5 5 il 4 4 7 7 i7 1 1 1 1 il S 1 1 2 0 0 p 1 il 
6 3 1 2 3 5 1 3 1 1 1 I3 1 3 6 6 6 6 4 3 4 4 2 4 4 3 1 0 0 0 1 
4 :4 4 7 7 7 7 1 1 1 1 7 7 7 7 7 7 7 1 1 1 1 5 1 4 3 p 1 0 p 0 
1 1 1 1 7 4 4 1 1 4 3 2 1 7 7 7 7 7 1 4 1 1 5 3 3 1 1 1 0 p 1 b 
5 2 2 2 5 2 2 6 3 7 1 7 6 6 6 6 1 1 S 4 4 2 4 3 5 2 1 1 0 p 1 1 
2 i4 3 1 S 2 b 5 3 3 2 is 5 6 7 6 i7 3 3 4 4 13 2 3 2 2 il 0 0 0 0 11 
G is 4 3 2 3 i4 3 3 2 3 I2 5 9 7 7 17 7 3 3 5 14 1 2 1 3 il 1 1 1 1 
1 il 1 1 1 1 i4 2 1 4 1 i2 2 1 6 6 il 1 5 5 5 IS 5 5 S 2 il 1 0 0 1 il 
2 •3 2 5 3 7 I7 6 3 2 1 b 2 1 2 2 i3 2 1 1 1 12 1 2 2 1 il 1 1 0 1 b 
4 4 4 3 1 3 3 4 3 4 6 3 4 G 6 3 4 4 4 4 3 4 5 5 3 1 1 1 1 0 b 
3 3 3 5 7 7 3 4 6 4 1 7 7 5 7 7 7 7 1 1 1 5 5 1 5 1 1 1 0 0 0 b 
3 2 1 1 1 1 2 2 1 7 3 5 5 6 6 3 7 3 4 4 4 4 4 4 3 3 1 1 0 0 0 
7 :7 7 2 5 4 6 7 4 7 6 4 7 7 4 7 7 7 2 2 3 2 3 4 3 2 1 1 0 1 1 1 
3 i? 7 1 1 3 i7 7 2 7 2 i3 6 4 7 4 i/ 7 4 4 1 l4 3 4 5 1 b 1 0 1 1 b 
5 IS 3 1 1 3 I3 1 1 6 6 I2 2 1 4 S IS 3 4 S 1 14 4 4 4 3 il 0 0 0 0 
1 il 1 1 1 2 i3 3 7 3 7 i3 2 1 3 7 7 7 5 5 3 3 5 5 5 2 1 0 0 1 h 
1 i2 1 1 1 4 i3 5 1 6 6 I2 4 4 5 6 is 1 1 3 2 b 3 3 3 2 il 0 0 1 0 il 
3 3 3 6 3 3 2 6 6 6 2 4 2 2 4 7 7 7 3 4 3 1 1 3 2 3 1 1 1 1 0 
7 4 4 4 5 4 6 5 3 6 2 3 4 5 7 7 3 3 0 0 0 0 0 0 0 3 1 1 0 0 0 
4 3 4 5 2 2 3 4 3 7 3 6 6 7 6 5 5 3 1 2 1 2 1 1 2 3 1 1 1 0 1 
R 
1 
2 
A 
7 
4 
2 
4 
4 
4 
6 
3 
5 
6 
1 
7 
5 
2 
3 
1 
3 
2 
4 
O 
S 
7 
7 
4 
5 
3 
7 
2 
3 
7 
4 
4 
1 
7 
4 
3 
1 
3 
5 
7 
3 
6 
7 
4 
1 
1 
3 
7 
4 
I 33406789(^1 3340e7S90|i 234867a9b|i 234Ô6789Ôjt 23456789o|l 234B6 7a9Ôji 234Se789o|t 2346678gojl 234667B9o|l 234B67B9o|l 23456789011 2 3466789oji 234567B9ojl 2 
0 
B 
S 
Y M 
R N 
C 
0 
M 
M 
I 
T 
E P Fi C 
S X G 0 li 0 R R R R jR 
T P 0 S J: U R R R R R R R R R 1 1 1 1 il 
A E A I Ù. N 1 2 3 U S 6 7 8 » 0 1 2 3 !4 
Y R L T B T A A A A A A A A A A A A A A 
50 188 IS G 5 14 1 10 7 : 1 2 1 1 4 23 1 2 2 6 1 1 6 7 il 1 2 7 6 1 
51 215 IS u 4 9 0 9 3 lOOO 2 1 4 3 25 6 3 5 3 3 5 6 5 4 5 3 5 4 2 
52 198 IS G 6 14 4 0 4 ibo 2 2 2 2 21 4 4 4 S 3 5 3 4 is 5 3 5 4 i3 
53 302 IS; u 3 1 2 6 7 1 1 2 1 2 41 24 4 1 3 1 3 6 4 1 il 2 4 5 7 14 
54 19 IS u 3 1 2 8 4 : 1 3 1 1 2i 23 1 1 1 1 1 1 1 1 il 1 1 1 1 il 
55 324 u 2 12 1 5 5 nopo 3 1 3 3! 29 7 7 1 2 5 7 4 2 b 1 1 7 4 u 
56 122 IS u 4 9 2 10 3 1001lOO 3 1 1 5 25 3 2 4 4 4 3 3 4 4 3 3 4 3 4 
57 33 IS u 4 14 2 4 3 11 lobo 3 2 1 3 25 2 2 3 1 3 2 4 4 1 1 1 3 1 :4 
58 317 IS u 1 4 0 9 6 110000 3 1 4 3 26 2 1 2 1 4 3 3 1 4 3 2 O O O 
59 178 IS u 2 5 1 8 6 : 1 2 1 1 2 25 3 2 2 4 5 2 7 2 5 5 3 7 3 3 
60 22 I Si u 4 1 3 4 6 looidoo 3 1 2 B 29 1 2 1 1 4 3 4 2 il 1 1 1 1 il 
61 16 IS u 2 1 1 5 1 iioodoo 3 1 1 5i 26 0 0 0 O O O 0 0 b 0 0 0 0 b 
62 54 IS u 3 16 8 0 1 iwo 3 1 1 3 23 2 2 3 3 2 4 1 1 U 4 5 4 4 14 
63 280 IS u 2 16 0 3 2 lOOCiOO 3 2 2 i 25 3 1 1 1 3 2 4 5 b 4 3 4 3 b 
64 190 IS u 2 7 1 8 7 IQOO 3 1 1 2 26 1 2 1 1 1 2 4 1 ;1 4 7 4 3 1 
65 255 IS u 3 14 3 1 4 0
 
1
 
3 1 0 1 47 2 3 4 5 3 2 5 4 il 4 3 1 1 2 
66 82 IS G 5 6 1 9 6 looodoo 3 1 2 3 22 2 2 2 2 2 2 4 1 3 2 4 3 2 2 
67 298 IS u 3 1 1 10 5 IO 3 1 1 2 25 1 2 2 1 1 2 3 1 2 3 3 3 3 2 
68 150 I Si u 4 9 4 4 7 i 1 3 1 1 1: 21 1 2 4 4 5 1 0 O jo 0 O 0 0 b 
69 110 isi G 5 13 S 6 3 lOOOO 3 1 2 3 22 1 1 1 •2 1 1 6 3 il 6 1 5 1 il 
70 103 15; G 5 6 1 6 5 IQPO 1 1 1 4! 41 2 3 2 3 3 2 7 4 il 3 4 2 1 13 
71 ON IS. G 6 6 1 9 2 lOiOO 1 1 1 4i 15 2 1 1 1 S 4 6 3 13 2 7 3 2 12 72 fO IS U 3 16 4 5 1 1000 3 1 2 3 24 6 6 1 1 1 1 3 1 3 3 3 3 3 :3 
73 IS G 5 6 O 9 6 iio 2 1 1 5 23 2 2 2 5 4 2 4 4 1 3 2 4 3 2 
74 135 IS U 3 9 4 10 3 1111 lioo 3 3 1 3 42 2 1 1 I 3 1 3 1 2 2 1 3 1 is 
75 139 IS G 5 3 2 8 5 110QOO 3 2 1 3 34 1 1 1 1 1 1 5 1 ;2 1 1 1 1 il 
76 262 IS U 1 14 1 0 4 idio 3 1 1 3 24 1 1 1 1 1 1 4 2 il 2 2 4 1 il 
77 281 IS: U 3 16 2 6 S loiidoo 3 1 2 3 24 1 4 3 3 3 2 4 2 14 3 4 4 5 @ 
78 31 IS U 3 14 3 2 6 lojoo 3 1 1 4! 29 2 2 3 5 
3 
4 3 5 4 13 2 2 2 2 i2 
79 186 I Si u 1 5 5 O 5 looioo 2 1 2 2£ 24 1 1 1 3 2 4 3 il 3 4 2 2 il 
80 227 IS G 5 16 4 9 6 1000 3 1 1 2; 25 1 2 2 2 2 4 4 3 3 3 1 2 2 4 
81 101 iS U 5 6 5 4 5 lOOO 2 1 2 3 36 1 1 2 1 1 3 4 1 i2 4 1 4 1 2 
82 160 IS G 6 1 3 4 6 looobi 3 1 1 3 25 1 1 1 1 1 4 2 3 4 2 4 6 4 il 
83 60 IS U 2 16 1 5 4 1000 3 2 1 3 25 4 2 2 1 3 3 5 4 i3 4 3 3 2 3 
84 236 isi U 1 9 8 S 3 i 1 3 1 3 3i 23 3 3 4 2 2 2 6 2 i4 4 3 7 7 17 85 64 IS U 4 16 3 6 4 lOOlOlO 2 1 3 21 22 3 3 a 1 4 4 3 1 s 3 3 2 3 12 
86 313 IS u 1 14 1 0 3 looobo 3 1 2 3i 24 1 1 3 1 2 3 4 1 i2 4 2 4 1 12 
S 87 170 IS; G 5 1 2 8 7 ICiOO 2 1 2 4i 35 4 3 3 S 4 3 4 5 i3 4 5 5 3 
88 66 IS G 6 9 2 5 5 1 1 1 1 4 18 3 3 2 3 2 4 4 4 2 4 4 2 2 4 
89 28 IS G 5 9 5 6 4 lOOO 3 1 1 4 25 2 2 1 1 1 3 2 3 4 4 4 4 4 4 
90 108 IS G 6 13 8 4 1 laoo 3 1 1 1 49 1 1 1 1 3 3 7 2 1 4 2 3 2 2 
91 8 IS U 4 5 4 3 6 1 3 2 3 1 26 3 3 4 4 4 4 4 5 5 6 6 2 5 
92 134 IS U 3 9 0 10 4 lobo 3 1 1 3 25 2 2 1 2 1 4 3 3 12 3 2 2 1 il 
93 44 IS; U 4 1 5 O 4 i o 3 1 3 3 32 1 1 1 1 1 1 6 4 il S 3 6 1 il 
94 6 isi G 6 10 8 O 4 1DO 2 2 3 3 21 0 4 0 0 O 0 0 0 P 
16 
0 0 O O P 
S 95 39 IS G 6 9 5 1 4 11 loobo 3 1 1 a 26 2 3 2 2 1 1 6 6 6 6 4 4 96 38 IS G 5 7 1 9 7 1 2 2 2 2 22 4 5 4 5 6 3 2 2 5 3 6 7 7 2 
97 184 IS G 6 14 O 9 7 1 1 1 4 2 12 1 2 4 3 3 5 5 3 5 6 3 7 7 7 
98 50 IS G 5 9 4 9 7 lOOl 3 1 2 1 31 2 3 5 5 6 2 7 4 2 4 2 6 2 2 
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1 1 1 il 1 E E E iE E E E C iG G G G G iG 
1 2 3 5 X X X ix X X X 0 iR R R R R iR 
   B B 1 2 3 4 5 6 7 M P P P p p p 
2 7 6 1 7 4 3 5 3 5 4 5 2 1 0 0 0 0 1 
4 4 3 3 3 4 5 4 4 5 2 4 3 O 0 0 1 o 
4 2 3 4 5 3 3 3 |3 3 3 3 1 0 1 0 1 jo 
4 7 7 17 7 5 4 5 is 3 5 5 3 il 0 0 0 1 
7 7 7 17 7 4 4 5 il 4 4 1 1 1 0 0 1 b 6 7 7 17 7 2 2 2 is 5 2 S 1 il 1 0 1 0 b 
4 4 4 4 4 4 4 4 3 3 3 4 3 b 1 0 o 1 
3 7 7 7 7 4 5 2 4 4 5 4 1 o 1 1 o 1 o 
5 0 0 O 0 3 3 5 4 4 2 2 2 1 1 0 1 0 1 
6 7 7 7 3 2 2 2 5 2 2 2 3 1 0 o o 0 
3 7 7 17 7 4 5 2 •2 5 4 5 2 il 1 0 0 1 il 
0 0 0 0 0 1 1 1 i3 5 1 5 2 b 1 0 0 0 il 
5 6 6 .6 6 2 3 2 12 3 3 4 3 b 1 0 0 1 
2 6 3 i4 4 4 3 2 12 5 3 5 3 b 1 1 0 0 
7 4 7 7 7 5 5 5 3 4 S 4 1 1 1 0 0 0 b 
3 5 6 2 2 3 4 3 2 4 4 3 1 1 0 1 p 
4 3 2 2 2 4 5 4 3 5 5 5 3 1 1 0 0 o 
6 6 3 7 3 3 3 4 3 3 3 3 3 1 1 0 o 0 
O O 0 b 0 4 5 2 a 3 3 4 3 11 1 o o 1 
1 2 7 17 7 5 5 3 13 4 4 5 2 b 1 0 o 1 il 
7 7 7 i7 1 5 5 3 i4 5 5 5 1 n 0 0 0 0 b 
7 7 7 12 1 4 4 2 15 5 2 5 3 o o 0 0 0 
6 6 6 6 6 1 1 1 il 4 1 3 3 b 1 0 0 1 
4 6 4 i2 4 3 4 4 2 4 3 4 2 1 0 0 0 0 il 6 7 7 7 7 4 5 2 !4 3 2 4 1 o 1 1 o 1 b 
7 7 7 7 7 2 1 1 2 1 1 2 3 1 1 1 0 1 
4 4 4 M 4 5 5 3 13 5 3 5 3 1 0 0 0 
4 4 2 14 4 2 9 3 i3 5 3 5 3 il 1 o 0 1 
7 7 7 :7 7 S S 1 h 5 4 4 1 il 1 0 0 1 b 
7 7 7 ie 6 4 3 1 12 3 4 4 1 il 0 0 0 1 iO 
4 4 2 3 3 4 4 4 4 4 4 4 2 1 1 0 0 1 il 
1 7 7 i7 1 5 3 2 is 5 5 5 2 il 0 0 0 1 1 
5 5 5 1 1 4 3 3 il 3 2 4 2 1 1 0 0 1 il 
5 5 5 € 6 3 3 2 2 4 4 4 2 1 1 0 0 ;i 
5 7 7 i7 7 5 2 3 i4 4 4 4 3 jo 1 o 1 1 
3 7 7 17 7 3 4 2 il 4 3 4 3 0 0 1 1 
5 6 3 f7 7 4 5 3 M 5 4 3 1 b 1 0 0 0 b 
7 7 7 17 4 4 5 5 l4 3 4 3 2 il 0 0 0 1 il 
4 3 3 4 3 4 4 3 3 3 4 4 2 1 0 o o 1 1 
4 4 4 4 2 4 3 3 4 4 4 4 3 1 0 0 1 
1 3 7 1 7 5 3 2 4 5 5 5 1 0 1 0 0 1 p 
4 6 6 6 6 2 2 4 3 1 1 t 3 1 1 1 1 1 
2 1 1 l2 1 4 4 3 i5 4 4 4 3 1 o o o 
3 5 7 17 7 4 4 3 i3 4 4 4 2 1 0 1 1 il 
0 O O b O O O O p 3 O O 2 o 1 1 1 il 
6 6 6 il 1 2 2 2 13 2 2 4 3 1 0 0 1 
7 7 7 1 7 5 5 4 2 3 3 5 2 1 o 1 o o 1 
1 7 7 7 4 1 1 4 1 5 1 3 1 1 o 0 1 o b 
2 3 7 7 7 5 5 4 4 5 5 5 2 1 1 0 o 1 1 
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B I G S X X Y M I i A E A I Ù 
S 0 E S 1 2 R N T Y R L T B 
99 97 IS G A 9 3 6 5 10000 3 2 1 3 
lOO 201 IS U 1 9 1 0 4 1000 3 1 3 3 
ICI 18 IS U 4 1 2 8 5 lobo 3 3 2 ti 
102 288 IS U 2 16 1 7 5 1111ibo 3 2 2 a; 
103 29 IS G 6 7 S 0 5 looobo 2 1 1 3 
104 321 I& G 3 6 5 2 3 10000(06 2 3 1 21 
105 87 IS G 6 8 0 9 6 1 1 1 4 2 
106 274 IS U 2 16 2 2 3 11 3 1 1 2 
I07 217 IS U 1 14 0 4 5 1QOO 3 1 1 1: 
I08 38 IS U 4 14 7 5 1 10 3 1 1 5 
109 131 IS U 4 9 3 9 1 lodoo 3 1 3 3P. 
110 24 IS G 6 7 2 0 7 i 1 1 1 1 
111 266 IS U 1 16 0 4 S llllOjDO 3 1 3 z. 
112 202 I si U 3 9 3 1 4 mioo 3 1 1 g 
113 283 IS U 3 16 O 9 4 100010 3 1 1 3 
1 14 59 IS U 4 16 7 6 2 1 idoo 3 1 1 3 
1 15 128 IS G 5 5 1 9 6 : 1 3 1 1 2i 
i 16 2QQ IS U 4 1 2 11 3 lOOQOO 3 3 1 3! 
117 2° IS U 2 9 1 ' 1 6 ibo 3 1 2 3f. 
118 2 ^ iS u 1 9 0 5 6 i 1 3 1 1 2. 
119 24W IS U 1 9 O 10 1 lOOOO 3 1 1 3 
120 183 IS! U 3 5 0 4 7 i 1 2 2 1 & 
121 283 IS U 2 16 O 8 4 ic^ 3 1 1 3 
122 211 IS G 5 16 0 9 4 loodio 2 1 1 3 
123 308 IS U 3 16 1 1 1 7 ; 1 3 2 1 2 
124 163 IS G 6 1 6 10 1 lobo 3 1 1 3 
125 222 IS G 5 16 O 9 3 loobo 2 3 2 
126 5 IS U 4 S 2 11 3 idoo 3 1 2 % 
127 69 IS U 4 6 4 3 6 Idoo 3 1 3 ? 
128 62 IS G S 9 0 S 4 lOObO 2 1 2 
129 1 NI G 8 15 3 10 4 lOfOO 3 1 1 4i 
130 2 NI G 6 15 2 8 4 1111doo 2 1 1 2! 
131 3 NI G 6 15 1 5 7 : 1 1 1 1 2 
132 4 NI G 6 15 9 0 6 : 1 3 1 1 2 
133 5 NI G 6 15 3 O 7 i 1 1 1 2 4i 
134 34 UI U 3 16 2 0 2 11 idoo 3 2 1 3; 
135 82 UI G 6 5 1 9 7 i 1 2 1 1 2 
136 93 UI G 5 6 1 9 7 iio 1 1 2 
137 60 UI G G 5 2 9 4 loiodoo 3 1 2 3 
138 125 UI G 6 16 0 9 3 lOOO 2 2 3 2 
139 68 UI G 6 6 3 9 2 to 3 1 2 2 
140 26 UI G 9 16 2 6 4 1000 2 1 1 3 
14 1 53 UI G 6 5 O 8 6 1101 lioo 3 1 2 a 
142 1 18 UI G 6 3 9 O 3 iiijoo 3 3 4 3; 
143 9 UI G 5 14 1 4 6 idoo 3 1 1 2! 
144 31 UI U 3 3 1 4 7 i 1 3 1 1 4! 
145 91 UI G 6 6 2 5 7 1 1 3 1 2 4 
146 72 UI G 5 3 O 9 3 1 1000 3 3 2 3 
147 98 UI G 6 14 3 1 4 10000 3 1 1 2 
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o c 
L c 0 E P F; C 
L L M s X G 0 li 0 R R 
0 E A M T p 0 5 U R R R R R R R R R 1 1 
B I G S X X Y M I A E A I Ù N 1 2 3 14 5 6 7 8 a 0 1 
5 D E s 1 2 R N T V R L T B T A A A A A A A A A A A 
148 73 UI G 5 9 4 8 5 101101 2 1 1 4 23 1 1 3 1 3 2 3 1 3 3 1 
149 139 UI G 6 5 8 9 7 110001 3 1 2 3 22 5 5 4 5 5 4 7 4 4 5 6 
150 63 UI G 6 16 9 0 7 1lOdl1 1 1 2 2! 32 2 1 4 il 1 6 1 4 b 3 6 
151 43 UI U 2 6 2 0 4 ijoo 3 2 4 2i 25 5 S 5 is 4 6 4 5 k 6 4 
152 74 UI G 5 5 1 9 5 1<^ 3 2 2 li 23 1 1 4 M 3 7 7 7 i2 6 6 
153 141 UI G 6 S 2 2 6 1 1 1 1 41 22 1 1 1 il 1 1 3 4 is 3 3 
154 94 UI G 5 14 2 8 3 11000 2 1 1 3 22 2 2 2 4 4 2 7 5 2 5 5 
155 12 1 UI G 6 16 3 10 7 1 2 1 1 2 22 2 2 1 4 1 1 4 3 4 3 4 
156 4 UI G 5 16 1 11 2 4000 2 1 1 4i 42 3 3 2 4 3 3 2 2 b 4 4 
157 80 UI G 6 7 1 10 6 101lopo 2 1 1 2 23 2 3 1 3 2 5 7 7 1 2 4 
158 44 UI U 2 6 0 9 4 11 3 1 4 4i 25 6 2 3 je 2 3 4 6 b S 3 
159 61 UI G 6 14 9 11 2 IIIICÏOO 3 1 2 3 23 1 1 1 il 3 3 2 1 ÎG 1 1 
160 83 UI G 6 9 9 0 5 loopl 3 1 1 Z 23 2 2 2 i2 2 5 2 a i2 2 2 
161 1 1 UI U 5 9 2 0 6 10100(00 3 1 2 3! 15 1 1 1 il 1 1 3 1 i2 1 3 
162 26 UI U 2 9 2 4 7 101000 3 1 1 2 31 2 3 2 2 2 3 5 2 2 5 7 
163 6 UI U 1 9 0 6 3 loodio 3 3 4 3 36 2 1 1 .1 2 1 3 4 1 3 5 
164 34 UI U 1 22 0 5 6 0 3 1 4 3 22 1 1 1 3 2 2 4 5 4 4 4 
165 7 UI G 6 9 1 10 3 1101 3 1 2 4: 29 1 1 I 1 1 1 2 7 14 2 2 
166 69 UI G 6 7 2 10 6 1 3 1 1 d 23 4 1 1 b 2 2 4 7 b 7 7 
167 28 UI G 5 16 9 11 3 1OQ0O 3 1 1 2= 21 2 2 3 k 2 2 7 3 k 3 3 
168 Rt UI G 5 14 1 S 5 icpi 1 « 2 3 23 3 3 7 il 7 7 7 7 .7 7 7 
169 UI G 6 16 2 5 4 1 1 2 1 2} 22 3 3 2 i2 2 2 4 5 •4 3 6 
170 UI G 6 6 1 8 7 1 1 1 1 4 4 1 1 4 4 2 1 1 7 1 il 4 4 
171 33 UI G 6 19 6 8 6 11001 2 1 1 a 23 1 1 1 4 1 1 5 5 2 5 2 
172 46 UI U 3 9 2 4 7 1 3 1 1 1 25 4 2 2 2 3 3 7 7 2 6 4 
173 87 UI G 6 6 4 0 4 IQOO 2 1 1 3 24 3 2 1 4 4 1 4 1 ;4 4 1 
174 5 UI G 6 9 2 6 7 1 2 1 2 18 4 3 5 S 4 4 6 6 k 4 4 
175 3 UI U 7 23 3 5 4 ijoo 2 2 3 î 29 3 3 6 k 3 5 S 2 je 4 4 
176 16 UI U 4 16 3 S 5 10 2 2 2 z 29 4 3 6 le 4 3 6 2 p 4 3 
177 37 UI 6 6 16 0 9 4 1 1 1 2 4 21 4 2 1 ie 3 3 3 7 14 4 4 
178 24 UI G 6 6 3 4 1 1 2 2 2 4! 2 1 1 1 1 1 1 1 6 4 il 5 2 
179 35 UI G 6 6 3 9 5 1 3 1 1 4: 21 4 4 1 1 4 4 3 2 3 7 6 
R ! 
R R R R R R R iR R E ic E G p Y !R 
1 1 1 R R R « R R R R P 1 1 1 1 ;i 1 E E E E E E E C ÎG G G G G iG 
3 4 5 1 2 3 i4 5 6 7 8 i9 0 1 2 3 k 5 X X X X X X X 0 iR R R R R iR 
A A A B B B 8 B B B B B B B B B 6 B 1 2 3 4 5 6 7 M P P P P p p 
1 1 2 1 1 2 6 6 3 3 1 O 0 4 0 6 6 1 2 4 4 2 3 2 3 3 1 0 O 0 1 
7 5 5 5 6 5 7 6 4 7 3 :4 5 6 7 7 4 4 3 3 2 t 2 3 1 3 1 1 0 0 1 
1 1 3 1 1 1 il 1 & 4 1 b 5 4 4 1 il 1 4 3 3 1 3 2 2 1 il O 0 o 1 b 
5 4 5 4 7 5 k 3 4 5 4 js 5 S 3 4 5 6 4 4 4 4 4 4 4 1 1 1 1 1 b 
S 3 2 1 3 5 i4 4 7 7 7 j3 6 6 7 6 il 1 3 3 3 3 4 4 5 3 il 1 1 0 0 
6 1 1 2 2 1 b 1 1 6 2 i3 3 6 3 6 i2 1 3 3 3 1 3 3 3 2 il 0 0 0 1 
3 3 2 3 2 2 i7 5 2 5 5 i2 5 5 7 7 7 2 1 1 1 1 5 1 1 2 b O 0 0 1 
4 4 1 0 O 0 O 0 0 0 0 b 0 O O O O O 5 5 4 5 5 5 5 2 :i 0 0 o 1 
4 4 2 3 3 1 :3 3 5 6 2 3 5 6 5 6 5 1 5 5 3 1 2 5 3 3 o 0 o 0 0 
7 7 2 3 6 3 7 7 4 7 7 2 2 6 7 7 3 1 5 3 3 4 5 4 5 2 1 0 0 0 0 
6 G 6 6 3 3 i4 4 4 5 4 je 4 4 4 6 iB 5 4 4 S 1 4 4 4 3 1 o 1 o 
1 1 1 1 7 2 b 4 3 6 1 b 1 1 4 7 b 7 3 3 1 1 4 2 S 1 b 1 0 0 1 b 
2 2 2 3 2 2 15 3 2 S 2 i3 3 S 7 7 i2 3 5 5 p 5 5 5 5 2 il 1 0 0 1 jl 
1 1 1 1 1 1 il 1 1 3 1 b 1 3 3 1 il 1 3 4 3 2 4 4 4 3 il 1 0 0 1 
4 2 2 7 7 7 6 5 5 7 4 7 7 7 5 7 7 7 5 5 5 4 5 5 5 1 il 1 o 0 1 b 
2 2 1 2 1 1 1 2 2 2 5 il 2 1 5 2 3 3 3 2 1 1 4 2 4 3 O 1 1 1 0 
4 3 2 0 O O 0 0 0 0 0 b 0 O 0 0 0 0 3 3 3 3 5 1 5 3 1 1 0 1 0 
1 2 1 2 7 2 7 4 3 7 4 4 4 7 7 7 6 1 5 4 3 4 5 5 5 2 b 1 0 0 o ;i 
7 1 1 3 1 1 i4 2 2 0 0 b 0 0 7 3 h 1 1 1 O 3 O O O 3 il 1 o b 1 
7 3 2 2 2 3 i2 2 2 7 3 k 3 3 7 7 i2 2 3 3 2 3 3 4 3 1 b 1 0 0 1 b 
7 7 7 3 3 7 12 7 7 7 7 :7 7 7 7 7 7 3 3 2 3 3 3 3 3 il 0 0 0 0 
3 4 2 3 3 1 12 2 3 5 5 b 3 S 4 4 2 2 3 S 3 4 3 4 2 0 1 o 1 il 
4 1 1 1 2 2 2 1 1 7 1 k 4 7 5 7 6 6 5 4 1 1 4 4 4 1 1 0 0 0 0 b 
3 1 1 1 4 1 4 1 1 5 4 il 5 2 5 7 11 1 5 5 3 2 5 5 5 3 il 0 0 0 1 
2 2 2 O 0 0 O O 0 0 0 b 0 0 0 0 b 0 4 4 5 4 5 4 4 1 il 1 0 0 1 b 
4 1 2 1 2 1 4 7 1 4 1 4 4 1 4 4 1 2 4 4 3 1 3 3 3 2 0 0 0 1 il 
4 4 4 4 3 5 17 2 7 7 7 b 7 7 7 7 il 7 3 3 3 3 3 3 2 3 il 0 o 0 1 
3 3 3 0 0 0 b 0 0 0 0 b O 0 0 0 K) O 2 4 4 i 4 4 5 1 0 1 1 1 b 
2 3 2 3 4 4 i5 3 2 S 2 i3 5 S 7 7 i? 7 3 4 3 3 4 3 4 3 il 0 1 0 1 
1 7 3 4 2 1 [7 3 4 3 7 i4 4 4 3 1 iG 3 2 3 2 3 4 3 2 1 0 0 0 0 b 
1 1 1 4 6 6 i7 6 5 0 0 b 0 7 7 7 3 3 5 5 1 4 5 3 5 2 b 0 1 0 1 il 
3 3 1 4 4 2 3 3 1 1 2 5 7 2 2 2 2 2 0 2 3 O O 0 5 3 1 1 o o 1 
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